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200
g R O S Robot Operating System
" Historia )

* Stanford Al Lab Willow

* 2007 Willow Garage

+ mnohi dalsi

= 2013 OSRF ‘3ROS

" Priemyselny sektor

* 2013 ROS Industrial
Consortium

" Propagacia
ROSCon konterencie (2012) Open Source Robotics Fuundation
* letné Skoly, knihy

Katedra kybernetiky a umelej inteligencie FEI, TU v Kosiciach —— —

.~ Industrial
consortium




ROS software

* Open source

* BSD (+ iné OSS licencie)
" Podpora

* Ubuntu

" iné Linuxy, OS X, Android
" Vyvojovy cyklus (10 distribucii)

* ROS + Ubuntu

» Kinetic Kame 2016-2021 (EOL Xenial 16.04 LTS)

= Jade Turtle 2015-2017
* Indigo Igloo 2014-2019 (EOL Trusty 14.04 LTS)

" Forma: distro, virtualny obraz, kontajnerova verzia
Katedra kybernetiky a umelej inteligencie FEI, TU v KoSiciach — ——




Charakteristika ROSu

" Meta-operacny system
" Poskytuje

" abstrakcia, implementacia Castych funkcionalit,
komunikacia, management balikov

* Je: nastroje + kniznice + konvencie

" Nie je: jazyk, IDE, kniznica, operacny systém
" Vyvojovy nastroj aj behove prostredie
* Tri urovne

- Uroveri suborového systému

- Uroveri vypoétového grafu

* Komunitna uroven
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ROS na urovni suboroveho systemu
|

turtlesim/

Metapackage CHANGELOG. st
manifest Metapackage CMakeL ists. txt
images
| files
| hydro.svg
include
L Htleai*
turtle _frame.h
PaCkage L— turtle.h

Launch

Package
manifest

L— multisim.launch

| | i

l— Color.msg

Service Other L— Pose.msg
package.xml

Src
turtle.cpp
|| | | turtlesim.cpp
Srv

Kill.srv
Message Code TeleportRelative.srv
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ROS na urovni vypoctoveho grafu

Master Parameter
server

u Message

Vypoctovy
graf

|
|
u Bag

Topic

Service
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ROS komunikacia
* ROS master ) " —

" registracne a
lokalizacneé sluzby

* Parameter server

N Publication

gm

| = ksl I

L Hade i

5-u bscription

.\‘\.-

M F Fuhlucahnn A Mo
Adumiae{data} Submrlhe{data}
e’ !’ data™
Advertise Subscribe Publish
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ROS na komunitnej urovni

|
— Blog
Repozitar WWW.I0S.0rg/news
Disristclk L RIS
lists.ros.org

Komunitna
infrastruktara

ROS wiki Forums
wik1.ros.org discourse.ros.org
= ROS Answers
Bug Ticket System answers.ros.org/questions

wiki.ros.org/Tickets
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ROS hello world

viki@c3po: ~

viki@c3po:~S rosrun turtlesim turtle_teleop_key
Reading from keyboard

ise arrow keys to move the turtle.

C’j‘;e_le op tu;:l e D fturtle1/command_velocity,

i fturtlesim ;)

=i el -1

TR

FEE R TR L] TIHTEE I
= 111 = 1H ! ol |
. il
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ROS 1ntrospekcia

B SO0

* ROS nespecifickeé
" ROS specificke S
* logovanie
- vypisovarie -
Z0ZNnamov e e e ST
SIS =
" rqt_monitor | —_=- e i

L
= -

(L) =
v I o e
a _breacern: Lrablps
e brestar Casbled
I

sl

= F it FiED B R

o = L] B '?-I'-
. EEeaEe

N_=aill [

v o
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ROS vizualizacia

* skalarne data

* 3D data :."
" obrazove data
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ROS 3D modelovanie a simulacia

) Joint State Publ (=) (5] %] §

* URDF =

z rV|Z Pliead_tilt joint m]
. jOint State Center

publisher
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ROS priklad pouzitia

Computer on the Robot Laptop

ROS

@
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ROS navigaCny stack

*move_base simple/goal®

Eometry_mng.f'F’oseEta'ﬂped

amel  — move_base

|_ ﬂﬂﬂﬂﬂ Py - internal e
4 Sensor )

L nav_msgsPath (recovery behaviors - SEensor

1 tranforms tiitftMessage ™ - sensor topics

r

sources
4 sensor_msgs/laserScan
local_planner local_costmap sensor_msgs/PointClowd
odometry - "odom®
source | nav_msgs/Odometry
"emd_vel* geometry msgs/Twist

I .

| base controller 0 provided node

e

i1 optional provided node
1 platform specific node
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ROS Movelt!

Lt
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Mastering ROS for Robotics
Programming

Programming
Robots
with ROS

A PRRLTEC AL STRCOUTTION 10 THE BOBNT OFCLATIRG TRITW

Mlorgan Cuigley, Brian Gerkny
& William D 5mart

Stuifhe n Computationad lnieligene 625

Anks Koubaa Editor

Robot

Operating
System (ROS)

The Comphete Reference [Volume 1)

WWW.I0S.0rg

ROS — Co d’alej?

Learning ROS for
Robotics Programming

:ROS
By Example

A Do-lt-Yoursel e to the

Robot Ope
cee
22 RO 5

Wolume 2
Packages and Programs for Advanced

Rabot Behaviors ROS Robotics
By Example
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