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1. ROS Computation Graph Level
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2. ROS Filesystem Level
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3. ROS Community Level
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isudo sh -c¢ 'echo "deb http://packages.ros.org/ros/ubuntu
$(lsb release -sc) main" >
/etc/apt/sources.list.d/ros-latest.list’

sudo apt install curl

curl -s https://raw.githubusercontent.com/ros/rosdistro/master/ros.asc |

sudo apt-key add -
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sudo apt update
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sudo apt install ros-noetic-desktop-full

sudo apt install ros-noetic-rosserial-arduino
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python3 —--version

sudo apt install python3-pip

source /opt/ros/noetic/setup.bash

echo "source /opt/ros/noetic/setup.bash" >> ~/.bashrc

source ~/.bashrc

sudo apt install python3-rosdep python3-rosinstall

python3-rosinstall-generator python3-wstool build-essential
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sudo rosdep init

rosdep update
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mkdir catkin ws

cd catkin ws

mkdir src

catkin make

source ~/catkin ws/devel/setup.bash

gedit ~/.bashrc

cd src

catkin create pkg my project rospy turtlesim rosserial arduino

catkin make

sudo snap install code --classic

if you want to know more information:
http://wiki.ros.org/noetic/Installation/Ubuntu
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oprocket@ubuntu: ~/Desktop

is/devel/setup.bash: No such file or directory
de .

Get Started - Desktop - Visual Studio Ca
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A10%0 1Wa.py 1981919 touch test.py AINFUAIUA

oprocket@ubuntu: ~/Catkin_ws/src/my_project/script Q = - m]

e/oprocket/catkin_ws/devel/setup.bash: No such file or directory
- S cd script
S touch test.py
$

Adoaso e
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#!/usr/bin/env python3

oprocket@ubuntu: ~/Catkin_ws/src/my_project/script Q = = O

e/oprocket/catkin_ws/devel/setup.bash: No such file or directory
- S cd script
$ touch test.py
$

ANNTEI WA python
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test.py - oprocket - Visual Studio Code

minal Help

print("Hello world")
user name = input("username:
pass word = input("Password:
if(user name ==
print('user
if(pass word ==
ﬂrint( password

print('passsword ir

print('user ir

AMNNadauINTUsAsuvinvu'le vy

% o % J 4 1 % .
Taen135151923911M 550 198 python MIUVIUFIUNIAIVBY terminal
U Jubuntu
9 Y] 1 = 9 g o w 9 A
AENTTUHIU package NSIETTNIUNT TAYAIFS rosrun AUAIYFDLNALD

v Y A ¢

WOUTAINNAIETE 114 py
@798 rosrun my_project test.py

[rosrun] Found the following, but they're either not files,

[rosrun] or not executable:

[rosrun] fhomejoprocketjcatkln ws/src/my _project/script/test.py
$ rosrun my_project test.py

Hello world

username: admin
Password: 1234
user correct
password correct

@aacing rosrun my_project test.py
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my_project
- script
» __pycache
source.py
test.py
Src

CMakelLists.bxt

package.xml
CMakelLists.bxt
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source.py - oprocket - Visual Studio Code
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est.py - oprocket - Visual Studio Code

nal Help

print(
ask user()

AdaiFanlawedtuainlwaitain source.py

unee 1 15192911nN158nH19819 while/for loopUBIpython
v 9y
#1951 while loop M 3a319100p TAI981915192951 loop NNIHINA 10

) g . Yy A y & A g
ﬂﬁ\‘iiﬂﬂfﬂﬁ@]fl while(x<=10) LAIXNIITITWUULITUAUDIN 1

count():
X=0
while(x<=10):

print(
X=X+1
print(“fini

AatNIlAm
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x-value: ©
finish while
x-value: 1
finish while
Xx-value: 2
finish while
x-value: 3
finish while
x-value: 4
finish while
x-value: 5
finish while
x-value: 6
finish while
x-value: 7
finish while
x-value: 8
finish while
x-value: 9
finish while
x-value: 10
finish while
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' A 2 Y o A ¥ . v '
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prin
count():
X=0
/hile(x<=10):
print(
X=x+1
print(

forloop():

for a in range(5,0, -
print("A lue:
a=a+l
print("finish while

A9 1AR
password correct
15
A-value: 5
finish while
A-value: 4
finish while
A-value: 3

finish while
A-value: 2
finish while
A-value: 1
finish while
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py.init node(
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py.sleep(0.1)
rate = rospy.Rate(10)
hile( rospy.is shutdown()):

rate.sleep
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HANVINNLTIE T Nnodel i IILT 1L DI roscore 791 ER LRV REVRERAIbISY
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:~S rosnode list

/node one

Jrosout

AWsada node
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a 4
info/warning/error 910N1TNUN

v v 9
QU QU Q QU (%

A Ypdrospy.log/warn/err 1AM MAI N TVIAONHIHUA A WF
9 1
AUAN

init_node("node_one")
s tic/1ib/pytho frospyfclient.py”, line 336, in

Exception("Failed lize time. Please c

on: Failed to initialize time. Please check logs

11311]: master may not be
running yet. Will
shutdown request: e g with same name
z n my_project test.py
A
n my_project test.py

[INFO] [1653375162.121114]: start node_one

1
[y-% o

fazdiuagAudardonian a1

1 v W . Ao @ g <3
ae 11151920090 UA7 tutlesim AT Tupython TULTALT 19297 11)1%n

=S

9y v
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S c¢d my_project
S cd script
S

source.py
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~ & v 9
@Wen Taapython Tu lwld. pyMisiad1a¥un

= 9 2 a
Li1ﬂﬂﬁ51%node%1ﬂlﬁJﬂﬁ

# draw_circle.py @

name == 11
rospy.init node("dr
;py . loginfo( "

TAa6NALNINNTRIIINode

] ko o 9 1 3 . 9 1 1 ] .
191N U319 1nodetill upublisher 1naeaan1oen 17 subscriber

9
M sveu Idane 11



name 11
y.init node("d
y . Loginfol

b = py.Publisher(" /1 lel/cmd vel”,Twist,queue s

msg gular
pub.publish(msg)

TaaN1s&s19Inode Tun1s Publsh eraan'ly

o g < Y 9 o s/ A A Y ) v
naanndus e 1ud 5w lWa pyfits uven 13asluterminal 1aa

o g = B~ I~ . J A o
HadNUUcodeNIINVYUNIL Publisher 11‘]Ji,3’ turtlel/cmd_velsWONINIT

A A Y A A % Y !
iaouNa N Inan gy @Ngﬂmumq

Turtlesim

e disk usage. Usage is <1GB.

aunch server http://ubuntu:40317/
on 1.15.14

fo-starting new master
pbcess[master]: started with pid [6648]
E_MASTER_URI=http://ubuntu:11311/

ting /run_id to 1a4baeB8c-db2c-11ec-9858-ddidfa34fea3
s[ros : ed with pid [6658]

: node draw_circle is started
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% . ] Y 1 y ) oy
#3719 terminal YUN 4 ¥R 19 path Y94 terminal "l,ﬂaqwm home
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NHUA

sunsiEla terminal duun 4 winee

Run A&7 roscore DNH1IAN run AIF4 rosrun turtlesim turtlesim_node




NRAWELLA run @&9 rosrun turtlesim turtlesim_node

Run A6 rostopic L‘ﬁﬂ@ topic VDN turtlesim

:~$ rostopic list

J/rosout
/rosout_agg
/turtlel/cmd_vel
/turtlel/color_sensor
/turtlel/pose
:~$ rostopic info fturtlel/pose
Type: turtlesim/Pose

Publishers:
* [turtlesim (http://ubuntu:43707/)

Subscribers: None

:~$ sfj

ATNANT run A&V rostopic

Run A6 rostopic echo/turtlel/pose Lﬁ@ﬂ’j”lﬁm@zlliﬁNﬁﬁ%Jﬁﬂﬂ topic
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ubuntu@ubuntu: ~

:~% rostopic eche fturtlel/pose
X: 5.544444561004639
y: 5.544444561004639
theta: 0.8
linear_veleocity: 0.0
angular_velocity: 6.8

X: 5.544444561004639
y: 5.544444561004639

theta: 6.0
linear_wvelocity: 0.0
angular_velocity: 0.9

X: 5.544444561004639
y: 5.544444561004639
theta: 0.0

linear_velocity: 0.0
angular_velocity: 0.0

5.544444561084639
y: 5.544444561004639
heta: 0.0

NawWsLda run 6N&9 rostopic echo/turtle1/pose




v
U/

{ o o . . Y o W
YAULNAAY run AN rostopic echo/turtlel/pose DN terminal 141 run A&

rosrun turtlesim turtle teleop key

+1 ubuntu@ubuntu: ~

:~$§ rosrun turtlesim turtle_teleop_key
Reading from keyboard

Use arrow keys to move the turtle. 'q' to quit.

an terminal run @& rosrun turltesim turtle_teleop_key

119U IUYNATUUkeyboard 32 AN DUTURAN VD UM TUTAN1INADINTT

ubuntu@ubuntu: ~ Q = o TurtleSim

turtlesin turtle_teleop_key

ve the turtle. 'q' to quit.

NRAWSLIAULULRE run program




a$alvldnae pose_subscribe.py T Told

File Edit Selection View Go Run Termi

pose_subscribe.py

Mwnsasinavida pose_subscribe.py

laJa 17]’6@1:611@@ Ila pose_subscribe.py o1 197 18 executable 18 Taglds

\J
%

A4 chmod +x pose_subscribe.py

- $ chmod +x pose_subscribe.py
: )

AF9TivinllWa executable U6t

11111583149 node M1o117 subsribe o3 910 /turtlel/pose

@ pose_subscribe.py - my_project - Visual Studio Code

File Edit Selection View Go Run Terminal Help

©

MY_PROJECT

1ARN15&9719 node LWaN13UAIIA node /turtle1/pose



o 9 . 4 1 o 1 ] Yo
MN15a319function pose_sub tWONZ11AN 1851910 callback=pose_sub

Tduaaam

MuAsaF IR ATuduiasaA il uRaINas D

Run Tﬁ’@iu terminal Lﬁ@ﬂﬁ"l‘ﬁvlﬁj subscribe U1

< :~$ rosrun my_project pose_subscribe.py
[INFO] [1653448000.869181]: Node pose_sub is started
[INFO] [1653448000.993809]: X: 4.754613876342773.y: 7.674404144287109

NAadWsuav1lsLAsY

A& 1 ci <3 a o 1 = Y o @ A&
L‘Hﬂ\‘]i]1ﬂﬂ11/]@@ﬂll“‘]JucV]ﬁ‘L!EljJWﬁWEJ@']LLﬂHQﬁ"mQGlGKﬂ"IﬁQ round LW@ﬂﬂ

Y
mﬁuauﬁumﬁa AOIAMNU

pose sub(msg):
rospy.loginfo("X: str(round(msg.x,2 + "Y: tr(round(msg.y,2)))

f ( name == ;
rospy.init node(
rospy.loginfo("Node pose

ile( rospy.is shutdown()):
sub = rospy.Sul riber("/turtlel/pose",Pose,callback= pose sub)

rospy.spin|()

AMNWLARTIA &9 round



A Y1 o Y
1U® run ﬁ]gllﬂﬂ"IﬂQﬂ']Wle']Qﬁ']ﬂ

S rosrun my project pose subscribe.py
[INFO] [1653449936.164320]: Node pose sub is started

[INFO] [1653449936.176218]: X: 5.12Y: 5.51
[INFO] [1653449936.192194]: X: 5.12Y: 5.51

NaansLlalidd &9 round

MNTHNUAT firebase Ty ubuntu

# Firebase

ase at Google 110 2022 L

Make your app the
best it can be

Firebase is an app development platform that helps you
build and grow apps and games users love. Backed by
Google and trusted by millions of businesses around the
world.

Get started Try demo Watch video

N3y firebase

A v A 9 Yy q ¥ Y . 2
Luﬂﬁuﬂilﬁﬂﬂiﬂﬂlla’ﬂﬁ N get started QL A3 project YHUN




9
U

A9¥D project

X  Create a project (Step 1 of 3)

Let's start with a name for
your project”

Project

ros1234

winseadta Project

Y] ! 1 1 9 . .
nagoNsuEau 1v ua liunald google analytics tiaznA create project

& Firebase console

- = C Q8 hi ole firebase google.com/7pli=1

queme a project (Step 2 of 2)

for your Firebase project

Google Analytics is a free and unlimited analytics solution that enables targeting,
reporting, and more in Firebase Ci Cloud M In-App M Remaote
Config, A/B Testing, and Cloud Functions.

X ABiesting @ X Coaschdmevsss @

¥ Usersegmeniationdiasgetngacess (D X Event-based oud Functions trigiess (0
Firebiase-products
e o e

M Enable Google Analytics for this project
e

e m




]
o A

9 ] ] ]
WATAAAY library pyrebase i NILIFOUABNY firebase 19 laglFaas

pip install pyrebase(lumi AANT

ubuntu@ubuntu: ~

:~S pip install pyrebase

Adalunsfingda pyrebase

A Y 9 . . . .
nA3UW WO IATUUI project overview HHAZAA project setting

B ros1234 - Overview - Fir. =

Users and permissions

Usage and billiny
_ _ ros1234  sprpan

Get started by adding

Firebase to your app

00 <« «
Add an a s red

Store and sync app data in milliseconds




na 117 clound messaging aznan Manage Service Accounts

il

2base. google.com, @ k

ros1234 - Gotodocs M o

Project settings o

General  Cloud M g Integr Serviceaccounts  Data privacy 15 and permiss App Check
Firebase Cloud Messaging AP1 (V1) @ Enabled
Sender D
]
Cloud Messaging API (Legacy) () Disabled
@

Engage
Web Push certificates Web Push certificates
Upgrade

3= Rosproj =

Google Cloud Platform

1AM & Admin

Service accounts +c

o Service accounts for project "Rosproj”
B denany & Organization A mrace A Fepresnt o Clous] garvice e
A, Poliey Troubleshooter
Policy Anatyzer
T Filer [~} 1]
Oeganization Policies
O ima Sutus Mama T Dascription ¥ ]
O 2 seetuseadmingck-rd@eosgeo)- [ e " H
14186 L3 GEarviceacoonn com ) ik Ageen ey n
o Workosd idencty Federanion Manage details
% Labels Manage permissions
Manage keys
»  Tap
View metrics
B Settings View logs
R Privacy & Securfly Disabile
Delete

B densmpAware Promy




NA add key L0 create new key

D firebase-adminsdk

1+

o QO B httpsjeansole.cloud google.com/iam-admin/servi ‘details/ 10463007 583526/ keysrauthusers08hlsentprojectarosproj-faras ] 2 & =

F  5tart your Free Trialwesh 5300 in credin. Don't worTy—you wor't be charged If you un out of credis. Leam mare DisMISS

O 1AM& Admin & firebase-adminsdk B beeup assisTANT
< e DETARS PERMISSIONS KEVE METRICS Loas
& idenaity & Organization Keys
9, Policy Troubleshoater A Serice d g Workload Idendity Federntion . You can beam mare about the best way
W Policy Analyzer o —
B  organization Policies had = o N
] Service Accounts Learn miore about setting organization polickes for service accounts
) workoad identity Federation ADOKEY =
@ Labels
Cresle new key ey creation date  Key expiration date
B Tags Upload existing key
% Setings
@ Privacy & Securty
B idemaity-Aware Proxy
E1  Manage Resources
[ Release Noes
“
+ pointer inside ar press Ctri+G. (=]o

Lﬁﬁ)ﬂ Json QY create

fdetails/ 1046300 keystauthusers0&hl

Create private key for "firebase-adminsdk’

Devwiboads o i
‘cant be recovened if lost.

ey tpe
@ Json




: v ) ) 3
Lﬁﬂﬂﬂﬁi"lx‘lkey LI 4LA NA service account ITLHU key U

B service aceounts— 14« G IERCRILEYCREIEE AR

= o] o8 " | google.com/iam-admin/service unts?a ers0&hleeniprojectarosproj-faf [+l 2 & =

B et pour Fron Tis it 53001 comh. Duoet wormy—you wonit b chaeged fyouru out of cecht . oismiss TG

Google Cloud Platform 2+ Rosproj = [ Q, Search Products, resources, docs (/)

8 1AM & Admin Service accounts 4 CREATESERVICEACCOUNT [ OELETE 48 MANAGE ACCES: O RerRESH ) HELP ASSISTANT

= Service accounts for project "Rosproj”
B wentity & Organization A sernce it represents a Goog erv
a

Policy Troubbshoater

Policy Analyzer

= Fiber En @ m
B omgenzaton Policies
O  ema Sty Name T Duscription Ky 1D Koy croaticn date Ouuth 2 Cllant 1D @)
#  Service Accounts O  * fusbaseadminsd [ frek Firebase Admin b 2 800594 Bafastact May 25, 202 +
wzdiEeoaprol- ademinsdk R o
B Workioad identsty Federation [y E——— -
¥ Labels
» Tags
£ Settings
@ Privacy & Security
B dentity-Aware Proxy
=]
<

silkey

A Y P Y
1¥3)a vscode Yuumazai1elula firebase.py YU luFolder script

File Edit Selection View Go Run Termir




Yy o ) ' . 1A
Hazeu 1aa AININAIUEAN Liazcopy key 910 service account ¥11a7

apikey

Activities J Visual Studio Code ~ May 25 11:48

@ firebase.py - my_project - Visual Studio Code

MY_PROJECT

luaIuv04 authDoamin Gl,‘Vgi)copy 11910 Realtime database!RWIZHIUN A

nyou'ld

pr v M

@ a0%01411% - Uy Googlex B ros1234 - Realtime Dat Service acco

e.google.com
h Firebase ros1234 «

A Project Overview Realtime Database

Data Rules Backups Usage

ttps:/ 'ros1234-e1b73 default-rtdb.firebaseio.com

authDomain 229 uwaazau agliutnidaudu



HagiaL firebaseapp.com/

databaseURL

daugameliAy .appspot.com AININ

f3-detault-rtdb
: 51234-elb73.app spot.co
ise.initialize app(config)
print("database is connected")

1"}

db = firebase.database()

db.child("a") .update({"dat:




A . 2 Y 1 Y 9 a do = Y 1
(aterminal YUHFTDI HUIAN HHIANFIWNUNWAT roscore DNHIUINN

A Jdo o s
WUNWAIE run 194 firebase.py

® ol ubuntu@ubuntu: =

oject fi
database

ubuntu:37541/

started with pld [45099]
R_URI=shttp: [ fubuntu:11311/

run_id to adfaSées-dbef-1lec-asad-eSezab54fefl
osout-1]: started with pid [45109]
[ ut]

& q o (A | "y v ' o A
1niu 1 i ifirebase ioas19a0UNToyaIs Iagnaa 116 fircbase 130

4
69 1INYNADIILUUAININAIUAL

® ol ubuntu@ubuntu: =

oject fi
database

started roslaunch server http:/fubuntu:37541/
e 15.14

with pld [450899]
ubuntu:11311f

ad-e9ezab5afef1
h pid [45109]




o 3 ! . . <3 o !
msadalrduuant 18 ¥e'lWd decision.py xilumsvendmia

VDA

from matplotlib.pyplot import tick params
import rospy

import pyrebase

from turtlesim.msg import Pose

config = {"apiKey": "©2fb49f7fb3f2c8d9bd@88cc8663eeb857a94F44",
"authDomain": "ros1234-elb73.firebaseapp.com/",
"databaseURL":"https://rosl1234-elb73-default-rtdb.firebaseio.com/"
, "storageBucket"”:"ros1234-elb73.appspot.com”}

firebase = pyrebase.initialize_app(config)

print(“"database is connected")

db = firebase.database()

def pose_sub(msg):

if(msg.x > @ and msg.x<= 3.6):
rospy.loginfo("left")
db.child("a").update({"data" : "left"})

if(msg.x> 3.6 and msg.x <=7.2):
rospy.loginfo("centre")
db.child("a").update({"data" : "centre"})

if(msg.x > 7.2 and msg.x <= 11):
rospy.loginfo("right")
db.child("a").update({"data" : "right"})

== "_main__"):
.init_node("pose_sub")
.loginfo("Node pose sub is started")

while(not rospy.is_shutdown()):
sub = rospy.Subscriber(”/turtlel/pose”,Pose,callback= pose_sub)
rospy.spin()
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)
By

TurtleSim

1 ' ° 1 1 9 o
(SIEINIDATIVADUNA N UIVDUAT }ANNT upload 1)U firebase
A 1 1 A A o ! ! Y 1A . %
wserdal ualor) U UV UA AN NLTAININ termimal 63
1 Y
Tulasusdaansiziusrasmau 1wezinulyl 3edeetinig

nlasunilaslda

atplotlib.pyplot import tick_params

mport pyrebase
from turtlesim.msg import Pose

print(“databas s connected")
db = firebase.database()

f pose_sub(msg):
if(msg.x > @
rospy.

db.chi a"). "¢ "o "left"})
if(msg.x> 3.6 msg.x <=7.2):
rospy.loginfo("“centre")
db.child("a").update({ " : "centre"})
if(msg.x > 7.2 d msg.x <= 11):
r .loginfo( ght")
ild("a").update({"data" : "r

while( .is_shutdown()):
sub .Subscriber("/turtlel, " ,Pose,callback= pose_sub)
rospy.spin()




& Yy g 2
U run I‘]JSLLﬂﬂJilzllﬂﬁu1mm‘]J‘]Ju

9 9
TuayutisgiinsaiaGul ¥uu Iae 1% library import tkinter 1519

a3 1911919 HIR 640x480

from numpy import size
import rospy
from tkinter import*

frame = Tk()

frame.geometry("646x480")

L1 = Label(frame, text= "MARA")
L1.pack()

frame.mainloop()




& Yy 9 2
1YDrun Tﬂillﬂﬁuﬂgllﬂﬁu1@']QLLUUu

glj dy 9 A (% v A 1 d‘ 1 9
°lwuumi1"lmwu AINUIND ‘LJ?J HOULDU HAaZFINNITINUDYA

from numpy import size
import rospy
from tkinter import#*

frame = Tk()

frame.geometry (" 640x480")
L1 = Label(frame, text= "MARA", font= ('Aerail’,25))

L1.place(x=20,y=80)
= Button(frame, text = "Press")
.place(x=100, y= 120)
= Scale(frame)
.place(x=100, y=210)
= Entry(frame)
.place(x=100,y=340)

frame.mainloop()
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MARA
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14/ arduino AoENIAUILLY ROS UazAiinyad1e simulation 1M tinker cad

9 9
%

ao 151z gruaouveImMIas NGUINaINTD activeﬁUROij}J i l
|

U
A
U

131519280991 Wi function YD Ibutton 3AMUIVEU TAA Python 11VScode

A1WNT0d9command A8 1AAFUA A 1Hocommand Tludard a1

9 v v
commandiueaniidios 15emune ld@euas 1

(<Y 1 9 1
mamagﬂmumq

when click()
L1.config(text=

L1 = Label(frame,text="hell
L1l.place(x=20,y=20)
bl = Button(frame, text="click", command= when click)

a0 1Jazaoaldueeal scale g9z eETAAUAUAIVD scale Ia 1y Tagns

9)d' A 9 o o o 1 9 1
lﬁTﬂgﬁlﬁlﬂJﬂlﬂ@u scale LlajfﬂgvlﬂﬂWﬁ\‘]GU@Q Show text @]"I?JEL]J@'J@EHQQ"IHE:I"IQ

when click():
v=s.get()
Ll.config(text=str

L1 = Label(frame,text="hellc

L1.place(x=20,y=20)

bl = Button(frame, text="click",command= when click)
bl.place(x=20,y=50)

s = Scale(frame)

s.place(x=20,y=75)




Y ko

zﬁ = YA ) 1 1 9 Cizg 1
IBLINTYUIITNITLTINITIN command maqsmazﬁu‘lmmmumumumllﬂm

]
q

o A Y] Y] 1 tgj 9 ;%) A'l
%giJWﬂWﬂﬁﬁﬂ\i!fB’E]Iﬂ\iﬂ‘U ROSTWJW)E]fJN‘L!LﬁW%ﬁ’ENﬁ’iN‘]JﬂJ"’U‘HiﬂLW’E]

v o

a @ 1 . 1 Y A 1 ) Y '
INUMSAUVDIAAUA LY turtlesim ﬂ’)']fl]gllﬂﬁﬁﬂhlu Iﬂﬂ‘llulliﬂﬁ'lﬂgﬁi'lﬂﬂu

4’? 1 Y A 9 L%I (% ' Yy 9 '
“U‘Ll3J1ﬂﬁ]u%']ﬂiﬂﬂﬂli'llﬂflﬁi'lﬂellum'] ﬂ?@ﬂﬁiﬂﬂﬂ?ufﬂ\‘]

remote - script - Visual Studio Code -

inal Help

+ remote x

y("500x500")
click():

up

2
1¢
I
1¢
1
4
E

left | down right
p",command= when click) ' - - ;

t",command= when click)

,command= when click)

t",command= when click)

frame.mainloop()

AW ¢~ ¢~ | ~ D O

Y
ao lUisazildavesmsnatutida 1119 wrilesim Y99 function cmd _vel

9 Y Y
Tagvzdelugilvos Twist 49115192 import Twist HUAUNIADULAIHS 1

De

. zg a ~ 9 ! Y
node 4a& publisher GlluiJW]'lﬂJ‘]Jﬂ@]LLU‘U‘Vl!,ﬁ'ILﬂfJﬁﬁ'NiJ'ﬁ]']ﬂ‘U‘V]ﬂ’é]uﬁu'lu

frame = Tk()
frame.geometry("500x5

when click():
.:1

rospy.init_node("Remote GUI

pub= rospy.Publisher , Twist,queue size=10|)
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%1ﬂﬂ1ﬂ§1%3%1ﬂ1§ﬂTHuﬂﬂ1§ﬁQﬂ1%TﬂﬂﬂqihﬂiMﬂiﬁﬁﬁHﬂﬂﬂﬁﬁﬂ%Hﬂ%ﬂ?@WM

Aas o 1 3 ¥ o 2
Unansuneri 1 TasmnuE T oyudws 1815083 19MUUATUN D

Yy v 1A Y Y o ' Y '
1ﬂuﬂ3u@TH§1ﬁﬂﬂﬂ13Tﬂﬂﬂ?ﬂﬂTﬁﬂWﬂﬂ?HﬂWﬂ

= Twist()
nd.linear.x=3.0
cmd . anqular. z=0
0. publish(cmd)

. .llnedr ;:3,@
nd. angular. z=
.publish(cmd)

= Twi '{T
d. linear.x=-3.0
NC .dnqulal =0
.publl;h{cde

= Twi ’

id.linear.x=3.¢
d.angular.z=-1
.publish(cmd)

n(frame, text= ,command= FW)
x=250,y=50)

n(frame, text="1 , command= L)

2.place(x=200,y=100)

n(frame, text= ,command= D)

ce(x=250,y=100)
n(frame, text="right", command=
4.place(x=300,y=100)

3 PR 1 ] 1T 1 o W ' . Yy @
15100z lamvesijuisansademidids ROS U wrtlesim 1 idumsonds

V931399 GUL

TurtleSim

w |

left ‘ down right '




unae 1519251921899 14015097995 Arduino simulation U0

tinkercad Liﬂﬂ simulate circuit @ aneseulu simulation

® Arduino n
® Multimeter m
® Potentiometer E m

® Button
M e a  mm i e e s e < i et e
an H {F
ha @ @ . il | B P Start Simulation
Text - F & A~ 1 (Arduino U
vold serup()

{
pinMode (LED_BUILTIN, OUTPUT);

15192A99MT MFBIUAN potential 91NN1T0IN TV TAA IUAIVDS
. 1 Y Y ] . VoA Y
Arduino 91192 laaun Tam Tns aumsvyuued potentiometer A0 1M 16
1 d' I~ 1
2909z 1Al 0-1023 TasAnoonun laaziiluA1vee Analog

I
B Stop Simulation Senc

> o 1 (Arduino Uno R3)

S C++ code
wvoid setup ()
{
PpinMode (A0, INPUT) ;
Serial . begin(Se00) 7
3

void loop ()

{
int poten = analogRead (A0Q) ;
Serial _princlnJ{(poten);

r

R serial Monitor
532
532
532
532
532
532
532
532




I o ) oL a8
1519200981UA1 digital Y04 port 3 TAg 14 A2v04 button 1MBINITAM digital 111

] Y
0AU1139NA button LU

i

10 Funky Kieran c

ino ! E S 2
- Dee =" smto

> > 1 (Arduino Uno R3) =

send  Clear AP

ao 111519090 output 0NN Tagaoald vasa Tilg vinevsvesvisandne

Tvrvhmsalatlanaz la delay 910 1Aad 10814

K
@ @ 8- — - Simulator time: 00:00:05 B Stop Simulation

[ 1 (Arduino

#19819M137D servoudd Arduino 10815192i58n 1% library Y04 servo LHAZIT19LAD4

MMIMUUAYUUDI servo A199910 TAAZUNINAILA

—
@ e — - Simulator time: 00:01:52 W Stop Simulg|

L 1 (Ardy




ungie 115192 11109 Arduino 11U platform Y94 ubuntu tETNATAILAN
2 g ey 2
bord arduino¥0dt31 TAUUADY install Arduino VULINTIINT T MIFIA MUY

J 9 ] 9
aouno 1UutaqlUN terminal a1NTUAOY

sudo apt-get update
sudo apt-get upgrade
mkdir arduind]

cd arduino |

Fget http://downloads.arduino.cc/arduino-1.8.15-1inux64.tar.xz

tar -xvf ./arduino-1.8.15-1inux64.tar.xz
%d arduino-1.8.15

Budo ./install.sHlT

y A 1 . Y @ Y o <
mﬂumﬁmﬁmmm bord Arduino DU pc UDIITULAUITIVIENINT LBANIT
A 9 o 4 ) Yy A o0 2 v )
IYDAIYAETY dmesg 841 terminal DUFDUADTUTVIZVYUAIMHNU terminal

9) 1
amugauans

hub_event+0x152/0x3b0
process_one_work+0x220/0x3c0
worker_thread+0x4d/0x3fe
7 process_one_work+0x3c0/0x3co
kthread+06x12b/0x150
? set_kthread_struct+0x40/0x40
ret_from_fork+0x22/0x30
</TASK>
---[ end trace 73a3823684a25fed ]---
1sb 2 »: ch34x converter now attached to ttyusBe
e: registered new interface driver ch341
: USB Serial support registered for ch341-uart
.2: USB disconnect, device number 5
: ch34x converter now disconnected from ttyusBe
. : device disconnected
.2: new full-speed USB device number 6 using uhci_hcd
’: New USB device found, idvendor=1a86, idProduct=7523, b
cdDevice= 2.64

: New USB device strings: Mfr=0, Product=2, SerialNumber

=0
’: Product: USB Serial
2. 9: ch34x converter detected
: ch34x converter now attached to ttyuSB®©

$




v : 3 o 1
Wa90n 5118 1151054 Arduino Wd7 1510@0Nport tazbord 1dasenugU

' 9 1 Y
5119 9 nviu 1 library ¥4 ROS 1# install amglaiuaisil

Library Manager x

Type All v | Topic = All v rosserial

Rosserial Arduino Library

by Joshua Frank

Use an Arduino as a ROS publisher/subscriber Works with http:/fwiki.ros. orgfrosserial, raquires a rosserial node to connect
More info

Version0.7.29 | + | Install

o114 librarytd usvzasudiou lisunsy o1 13auau 91nmsadie Gul

Y v 9
ASINBU MMNAIVOY virtual studio 1aed1081318aN5192 1% TUUTALT IR0

Qv

¥idaveatfuilu publisher demroonlilldanmsnadszildiuais

@ switch

rospy.init node(
pub = rospy.Publisher("box", Intl6, queue size=10)

rate = rosj

fram = Tk()
fram.geometry("200x2¢

talk(x):

cmd value = Ir

ospy.loginfo(“send: tr(cmd value))
rate.sleep()

tton(fram, text N", command =

on(fram, text FF", command =
fram.mainloop()

[+l oprocket@ubuntu: ~fcatkin_ws/src/my_project/script Q = = m] x

$ rosrun my_project switch

[INFO] [1653548559.121188]: send: data: 1
[INFO] [1653548559.767274]: send: data: ©
iINFO] [1653548561.158334]: send: data: 1




1 = I ] g 4 o
G]ﬂhlﬂl,iﬁ]%ﬁ%}%i@ﬂlnode 121 node Y9992 Arduino 198 node uﬁ'@qz%uﬂu node
. = 9 ] 9 v W 9 o
switch UBUITTNINITITWNUUNUINIDUNUNI GUI IﬂﬂﬂTiﬁiN node “lumeum
. S o . o = ¥ ) o . A
Arduino 1a1IUA7 subscribe AvDII1E3 19 LIAwates publisher YDILI1YO

< . Y % 1 9 1
box 13103 subscribe NT%’IﬂIﬂﬂ@TﬂJ@?@ﬂTQﬂTUﬁ’N

onoffnode §

#include <ros.h>
#1nclude<std_msgs/Int16.h=>

s void decision(const std_msgs::Intl6 & cmd_msg)

{

int cmd =cmd_msg.data;

digitalwrite(13,cmd);
I3

ros: :NodeHandle nh;
ros::Subscriber<std_msgs::Int16> sub("box", decision);
void setup()

pinMode (13, OUTPUT);
nh.ini1tNode(); nh.subscribe(sub);

N
"j’ void Loop()

nh.spinonce(); delay(1);
}
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from tkinter import*
import rospy
from std_msgs.msg import Intl6

publ spy Intl16, queue_size=10)
pub2 i Intl6, queue_size=19)
pub3 rOSpy i 's Intl6, queue_size=10)
pub4 ospy.Publisher('servo_4 Intl6, queue_size=10)
init_node('GUI', anonymous= )
rospy.Rate(100)

frame=Tk()
frame.geometry (40

S1_value
S2_value
S3_value
S4 _value

talker(val):
S1_value
S2_value
S3 _value
S4 _value

S1_value Intl16(S1.get())
S2_value Int16( get())
S3_value Intl6(S3.get())
S4_value Intl6(S4.get())

publ.publish(S1_value)
pub2.publish(S2_value)
pub3.publish(S3_value)
pub4.publish(S4_value)
rate.sleep()

S1= Scale(frame,from_=0,to=180, command=talker)
S1.place(x=10, y=10)
S1.set(90)

S2= Scale(frame,from_=0,to=180,command=talker)
S2.place(x=70, y=10)
S2.set(90)

Scale(frame,from_=0,to=186,command=talker)
.place(x=130, y=10)

= Scale(frame, from_=0,to=180,command=talker)
S4.place(x=190, y=10)
S4.set(90)
frame.mainloop()
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#include
#include

#include

Servo servo_1;
Servo servo_2;
Servo servo_3;
Servo servo_4;

servo_cb_1( std_msgs r cmd_msg){
servo_1l.write(cmd_msg.data);

servo_cb_2( std_msg cmd_msg){
servo_2.write(cmd_msg.data);

servo_cb_3( std_m cmd_msg){
servo_3.write(cmd_msg.data);

servo_cb_4( std_msgs cmd_msg){
servo_4.write(cmd_msg.data);

:NodeHandle nh;

nt16> sub_1(
:Intl6> sub_2(
ntl6> sub_3(
ntl6> sub_4(

setup(){

nh.initNode();

nh.subscribe(sub_1);
nh.subscribe(sub_2);
nh.subscribe(sub_3);
nh.subscribe(sub_4);

servo_1l.attach(9);

servo_2.attach(10);
servo_3.attach(11);
servo_4.attach(12);

loop(D{
nh.spinOnce();
delay(1);
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During handling of the above exception, another exception occurred:

raceback (most recent call last):
File "/opt/ros/noetic/lib/python3/dist-packages/rospy/core.py", line 572, in s
gnal_shutdown
h()
File "/opt/ros/noetic/lib/python3/dist-packages/rosserial_python/SerialcClient.
by", line 354, in shutdown
self.txStopRequest()
File "/opt/ros/noetic/lib/python3/dist-packages/rosserial_python/SerialcClient.
by", line 422, in txStopRequest
self.port.flushInput()
pttributeError: 'SerialClient' object has no attribute 'port'
:~$ rosrun rosserial_python serial_node.py /dev/ttyUSBO
INFO] [1653620459.936576]: ROS Serial Python Node
INFO] [1653620459.941939]: Connecting to /dev/ttyUSBO® at 57600 baud
INFO] [1653620462.783041]: Requesting topics...
INFO] [1653620462.876341]: Note: subscribe buffer size is 280 bytes
INFO] [1653620462.878416]: Setup subscriber on servo 1 [std msgs/Inti16]
INFO] [1653620462.892187]: Setup subscriber on servo 2 [std msgs/Inti16]
INFO] [1653620462.903106]: Setup subscriber on servo_3 [std msgs/Inti16]
INFO] [1653620462.918329]: Setup subscriber on servo 4 [std msgs/Inti16]
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