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| eo Rover

» Leo Rover je glatforma mobilnog robota koja se
bazira na ROS operacijskom sustavu.

* Leo Rover se bazira na Raspberry Pi platformi i
moze podnjeti teret do 5ka.

* Modularna platforma s mogucnoScu prosirenja
brojnim senzorima podrzanih preko RPi modula.

» Ugradena kamera od 2MP CMQOS s Sirokokutnom
lecom s kutom gledanja od 170 stupnjeva.



SMART

Robot Operating System - ROS 5= CAMPUS

* ROS - Robot Operating System predstavlja skup
programskih dodataka koji sluze a razvoj
programske podrske za razliCite vrste robota.

* ROS pruZza usluge operacijskog sustava kao Sto su:
sloj apstrakcije nad tehnickom podrskom,
upravljanje uredajem na najnizoj razini, process
upravljanja porukama i obrade dogadaja

* Osnovni elementi ROS operacijskog sustava su:
* Cvorovi (engl. Nodes),
» Paketi (engl. Packages) i Stogovi (engl. Stacks).
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Instalacija okruzenja % CAMPUS

* ROS operacijski sustav sastoji
se od nekoliko verzija, upute

za instalaciju na raznim e
operacijskim sustavima se - e

nalaze ovdje -
1

httD://wiki.ros.orc%noetic/lnst

allation (Ubuntu 20.04 LTS)

* Prvenstveno podrzava Linux
operacijski sustav, a
ekesperimentalno podrzava
Windows i MacOS operacijske
sustave.

* Preporuka koriStenja USB
okruzenja
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http://wiki.ros.org/noetic/Installation
https://www.leorover.tech/guides/install-ros-on-a-bootable-usb-drive
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Online okruzenje za simulaciju s% CAMPUS

* Predinstalirano okruzZenje -
https://app.theconstructsi
com/

* Python,

* Gazebo,

* Visual Studio Code,
o |td.

* Podrska za razlicite .
distribucije ROS okruzenja.

» Besplatni kursevi za ROS
platformu.

» 2GB besplatnog prostora.



https://app.theconstructsim.com/

. . SMART
lzgradnja novog projekta &= CAMPUS

* Reqgistrirati se na sustav
preko email racuna.

* Prijaviti se na sustav s
korisni¢kim podacima.
* Napraviti novi project:
* My Rosjects,
* Create New Rosject.




lzgradnja novog projekta

» Unesite potrebne informacije
o Vasem projektu. C |

e Klikom na create stvara s ==
projekt. Leo Rover

 Klikom na RUN otvara se
radno okruzenje.

SMART Campus Leo Rover DEMO projeRt.
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Pokretanje prvog ROS projekta S CAMPUS

Visual Studio

B Gazebo

Linux konzola -. ’ simulator
/

GUI
simulator
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Instalacija Leo Rover dodatka &= CAMPUS

» Svaki dodatak potrebno je kompajlirati preko Catkin build
manager-a.

* Detalji o Catkin alatu - .
http://wiki.ros.org/catkin/conceptual overview

» Catkin kombinira Cmake makro naredbe i Python skripte za
kompaijliranje i pokretanje programa.

» Svi dodaci koje je potrebno kompajlirati trebaju se nalaziti u
./catkin ws/src direktoriju.

» Catkin omogucava pronalazak paketa na razli¢itim direktorijima
operacijskog sustava | brojne druge pogodnosti.

 Dodaci za Leo Rover koje je potrebno instalirati nalaze se na
GitHub repozitorijima:

* https://github.com/LeoRover/leo common.git
* https://github.com/LeoRover/leo simulator.git



http://wiki.ros.org/catkin/conceptual_overview
https://github.com/LeoRover/leo_simulator.git
https://github.com/LeoRover/leo_simulator.git

Instalacija Leo Rover dodatka za SMART
: . &+ CAMPUS
simulaciju

* Instalacija dodatka se sastoji od preuzimanja Leo Simulator
paketa korisStenjem git naredbe i postavljanjem u src direktorij.

https://github.com/LeocRover/leo common.git

catkin_make
source

* catkin make naredbaucatkin ws direktoriju vrsi
instalaciju leo simulator okruzenja. —

* source naredba dqdaﬂ'e izvrSne datoteke paketa koji nisu sastavni dio
ROS sustava kako bi bile dostupne.


https://github.com/LeoRover/leo_simulator.git

Pokretanje Leo Rover simulacije

* Nakon $to su paketi instalirani pokretanje

G~

okruzenja se izvrSava pokretanjem naredbe

1

roslaunch

~§ roslaunch lec_gazebo lec_gazebo.launch
‘homa/user/.x0s/10/37a13d28-3203-11
c-b254-02428c190007/roslaunch-1_xterm-30165.10g
Checking log directory for disk usage. This may take
0.
Press Cerl-C to interrupt
Bous  akchiog Yag: {1is'1AN ange. Vaage)ia'<idn

started roslaunch server http://l_xterm:3ssel/

SARANETERS

*, [osntcolieca/aite drive/allow multiple oad vel su
blisher:

+ Jooatrollars/diee drive/angulac/e/bas_sooslezatic
n_timits: True

* /controllers/diff_drive/angular/s/has_velocity_1i
mite: True

+ [osntrollesy/alte_drive/angular/s/uax_scoslaratio
n: 2.0
Zcontrollers/aife_drive/angular/z/nax_velocity: 1
0

/controllers/dite drive/base_frame_id: base_link

/controllers/ditt_drive/cad_vel_timeout: 0.5
7controllera/diff drive/enshle_oden tf1 Palse
/controllers/diff drive/lett_wheel: [‘whesl R io

int

. /cmmum/nm arive/linear/x/has_sccelerstion

_limita: Tru

7 /eomou.u/um _drive/Linear/x/has_velocity_in

it

+*controllers/diee_drive/Lineaz/x/nax_scceleration

', jcontrollers/dite_arive/Lineas/x/max_velooitys 0.
g

* Jcontrollers/diff_drive/odom frame id: od
covariance diagonal:

/publish_rate: 20
ontrollers/diff drive/right wheel: [ 'wheel RR j

+*Joontrollers/dite_drive/tvist_covariance_diagonal
10.0001, 0.0,

e T
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Leo Rover simulacija na Marsu

SMART

\&= CAMPUS

» Moguce je alternativno pokrenuti paket simulacije

| eo Rover-a na Marsu

roslaunch

I INFO] [1636204619.457309770, 0.001000000]: Loadec
gazebo_ros_control.
[ INFO] [1636204619.971053473, 0. lomnonoon control

.91
| INFO] [1636204620.025760361, n |nsonnnou]: Lett wh
eel radius will be multiplied by
{ INFO] (1636104620 02566595« o losaooaoon Right w
heel radius will be multiplied by
[ TNPO] [1636204620.03726585, 0:108000000]: Velocit
y rolling window size of 10.
[ INPO) [1636204620.062627188, 0.113000000): Velocit
y commands will be considered old if they are older
than 0.5s.
[ INFO] [1636204620. osnzssu, 0.114000000]: Allow m
utiple cmd_vel publisher:
[k ue:ezouza 067632531, 0. 115000000} : Base fr
et to bas:
TP0] [1636204620.079676192, 01170000001 Odomatr
y frame_id set to odom
[ INFO] [1636204620.081846859, 0.117000000]: Publish
ing to tf is disabled
[ INFO) [1636204620.250252794, 0.144000000]: Odometr
y params : wheel separation 0.6303, left wheel radiu
8 0.0625, right wheel radius 0.0625
[ INFO] [1636204620.289045208, 0. ns\)oouoop Adding
left wheel with joint name: wheel RL joint and right
wheel with joint name: uhml_m_jnkn(
[ INPO] [1636204620.289248746, 0.155000000]: Addir
left wheel with joint name: wheel FL_joint and right
wheel with joint name: wheel FR_joint
| INPO) [1636204620.515350410, 0.185000000]: Dynamic
Reconfigure
DynamicParams:
Odometry parameters
loft whoel radius multiplier: 1
Tight wheel radiue multiplier: 1
wheel nepﬂrn:[on multipliers 1.91
Publiontion perasste
SELLRS erected velocity command: d
isabled
Publication rate: 20
Publish frame odom on tf: disabled

0

>
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Pokretanje Leo Rover-a preko Python=a CAMPUS

» Za pokretanje robota koristiti ¢e se rospy
biblioteka i geometry msgs.

* Svi moduli u ROS-u komuniciraju preko ¢vorova
izmedu kojih se razmjenjuju poruke.

 Napraviti ¢emo ROS ¢vor za slanje poruka koje ce
pokrenuti Leo Rovera.

» Otvoriti Visual Studio i napraviti direktorij
python ws a utom direktoriju napraviti datoteku

drive.py.
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lzgradnja modula za voznju 5+ CAMPUS

» Za pokretanje Leo Rover robota prvo je potrebno
napraviti ¢vor koji ¢e komunicirati s njim.

1
2 rospy
3 from geometry msgs.msg import Twist

* Biblioteka rospy se koristi za stvaranje ¢vora a
poruke Twist se koristi za definiranje linearne i
kutne brzine robota.



. v e SMART
lzgradnja modula za voznju 5+ CAMPUS

* Potrebno je izgraditi ¢vor pod nazivom “voznja” i
izdavacCa poruka koji ¢e poslati podatke linearne |
kutne brzine modulu za voznju Leo Rover robota.

# Izgradnja ROS c¢vora
rospy.init node ( )

# Stvaranje ROS izdavaca poruka za komunikaciju s ROS modulom
cmd pub = rospy.Publisher ( , Twist, queue size=1)
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lzgradnja modula za voznju s+ CAMPUS

* |zgradnja metode za voznju robota 2 sekunde
prema linearnoj i kutnoj brzini koje se prosljeduju

(linear, angular):

twist = Twist ()
twist.linear.x = linear
twist.angular.z = angular
for in range (20) :

cmd pub.publish (twist)

rospy.sleep(0.1)

1
2
3
4
5
6
I
8
9
1
1
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lzgradnja modula za voznju &+ CAMPUS

# stani
drive (0.0, 0.0)

# vozi 2 rad/s i
drive (0.0, 2.0) ‘% h.

# vozi 2 m/s
drive (2.0, 0.0)
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Dodavanje vlastitog svijeta 5= CAMPUS

» Za dodavanje vlastitih modela potrebno je dodati
.world datoteke.

U direktorij
~/catkin ws/src/leo simulator/leo ga

zebo/launch napraviti datoteku
leo smart.launch

* U direktorij
~/catkin ws/src/leo simulator/leo ga
zebo/worlds napraviti datoteku smart .world



SMART
leo_smart .launch \s= CAMPUS

pass_all args=




SMART
smart.world s+ CAMPUS

version=
version=
name=
>

< >model://sun</ >
</ >

1
2
3
4
5
6
7
8

< >

< >model://ground plane</ >
</ >

< >

>model://person standing</
>5 1 0 0 0 0</ >




_T SMART
Simulirani svijet u Gazebo okruzenjus= cavrus
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Spajanje na kameru 5+ CAMPUS

» Za pregled simulacije robota i prikaz slike s kamere
potrebno je instalirati leo desktop paket.

cd

catkin_make
source

» Nakon instalacije vizualizacija simulacije pokrece
se pokretanjem naredbe

1 roslaunch leo_viz rviz.launch


https://github.com/LeoRover/leo_desktop.git

. . SMART
Spajanje na kameru st CAMPUS

File Panels Help

fHinteract  “Move Camera [ ]Select Focus Camera == Measure # 2D Pose Estimate 20 Nav Goal @ Publish Point

L pisplays e Views
i Global Options.
v’ Global Status: Ok
@ Grid

Type: Orbit (rviz) v Zero

~ Current View  Orbit (rviz)

Wy RobotModel Near Clip D... 0.01

@ image Invert Z Axis
Target Frame <Fixed Frame>
Distance 1.44327
Focal Shap... 0.05
Focal Shap... v
Yaw 0.505401
Pitch 0.380399
Field of view 0.785398

» Focal Point  0;0;0

Remove Rename

(© Time

ROS Time: 879.29 ROS Elapsed: 333.20 Wall Time: 1636222694.83 Wall Elapsed: 670.96 Experimental

Reset 3fps

1
Saturday
\
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Pristup ROS projektu 5= CAMPUS



