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Robotika

 Navrh, konstrukcia, riadenie, ... robotov

« Aplikacie robotov
— Priemysel

— Armada

— Vyucba

— Domacnost
— Medicina

— Zachrana

— Zabava
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Robot

« Komplexny systém
— Motory, akcné Cleny
— Senzory

. Casovo naroéné ulohy — navrh a tvorba algoritmov pre
— Riadenie (kynematika, planovanie trasy, ...)
— Vymenu sprav (protokoly)
— Ukladanie dat
— Uzivatel'ské rozhranie

 Jedinec¢nost’ robota — stale odznova?



Robot Operating System

* Meta operacny systéem pre robotov

* Bezi nad operacnym systemom (Ubuntu, ARM procesory)
 Modularna architektura — baliky

 Mnozstvo hotovych algoritmov (efektivne)

* Znovupouzite'né komponent : : / robots
boRe P d \ applications A‘g;;;g
« Paralelizacia

e . plann?ng
. Siet'ové prepojenie \Capabllltles/n:;iﬁgﬁ;gg

opencyv, tf

- Jazykovo nezavysla architektura Nibraries pel, kdl, cisst

hardware drivers

« Sada doplnkovych nastrojov core daemons
p y J C O re packaging tools

introspection tools

APl & language bindings

comm. infrastructure
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Robotics System Toolbox

 Nadstavba pre mobilné robotické aplikacie (R2015a)
 Rozhranie pre komunikaciu s ROSom, robotom (Hw.S.P.)
 Interaktivna analyza dat
« Algoritmy -
. s + <3 ,
— Transformacie i, |
— Planovanie trasy “‘“&? * \G’S’b/’vtéépl / 6
: Visualize & : Interact with

— Lokalizacia

An;/yzé (: ho hsswem . Real Robots
I T Ib
e Testovanie s robotom ORIV e
. , \Ha‘/du are / PIL
« Simulatory (S:(_BC?A) /QD B
« Generovanie kodu —_ &
d) < &
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Vstavane algoritmy Robotics System Toolboxu

Prqbabilistjp Roadmap
-

Praca s mapou
— robotics.BinaryOccupancyGrid

Planovanie trasy (pravdepod.)
— robotics.PRM

Riadenie pohybu
— robotics.PurePursuit

Vyhybanie sa prekazkam

— robotics.VectorFieldHistogram
Odhad stavov

— robotics.ParticleFilter

— robotics.MonteCarloLocalization S St A A

5
X [meters]
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ROS sief’

 ROS master —jediny
« ROS nodes —viacero

« Typické ulohy
1.Pripojenie na ROS siet

Registration Registration

2.\Vymena dat

 Publishers
e Subscribers
« Services

3.UkoncCenie spojenia




Vymena dat — ROS spravy

Standardna vymena sprav — ROS messages

Vysielané pomocou ROS topic (jedineCné meno na sieti)
— Data vysiela — ROS publisher

— Data prijima — ROS subscriber

— Vztah many-to-many " ROS Node

Blokované — timeout " ROS Node
_ Publisher |

Topic: [example
Message Type: std_msgs/String

Neblokované — Callback

. Struktara spravy

" ROS Node
~ Subscriber

MessageType
— mesSage type sensor_msgs/LaserScan
_ balikinazov /' N\
— mozZu byt’ vhorené sensor_msgs LaserScan
Package Name Type Name
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Vymena dat — ROS sluzby a server parametrov

* Vyziadana vymena sprav — ROS services

— Server — service server
— Klient — service client
— Vztah — one-to-one
— Callbacky
e Server parametrov
— zvyCajne na ROS masterovi
— spolo¢né konfiguraCné parametre
— set, get, del, has, search

« Ukladanie dat
— rosbag

ROS Node

request | response

Service Client

ROS Node
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Specializované ROS spravy

Laser Scan
. Casto vyuzivané data T ] .\
* Transformacie |
« Obréazky ;
—readimage() i .
— klasické, s kompresiou R 3 o2 3 4 5
e Laser Point Cloud
— readCartesian()

— readScanAngles()
PointCloud
—readXYZ()
—readRGB() 2 =
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Demo: Ovladanie robota Nao

« Ciel
— Ovladat robota tak, aby napodobrioval pohyb ¢loveka (horna Cast
tela) s vyuzitim ROS

« Ulohy =
1.detekcia bodov tela

2.zobrazenie kostry ?

3.VypOéet Uhlov Coordinates

Kinect Sensors Skeleton Selection

IsSkeletonTracke

4 komunikacia s ROS e

5.offline simulacia *

» Robota zapozi¢alo: Narodné centrum robotiky ~ NCRJ
an A
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Zhrnutie: Ovladanie robota Nao

Detekcia bodov tela
— Kinect for Windows v2 sensor
— Image Acquisition Toolbox
— Kinect for Windows sensor Support Package

Zobrazenie kostry a vypocet uhlov
— Simulink

Komunikacia s ROS
— Robotics System Toolbox

Offline simulacia
— ROS + ML + SL + SL3DA, ML + SL + SL3DA
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Praca s ROSom v Simulinku

Send messages to /mobile_base/commandsivelocity topic

ROS
Blank Message Meg
geometry_msgs/ Tw ist
Elank Message
ROS5
_.. Bus .
| 1 B = Bus Meg Fublih
_.- =
1 |—a Linear velocity (Slider) Bus le_bhsse/commands velocity
Constant

Assignment Publish
| 0.1 —I-I>—

Steering gain (Slider)  Invert Direction

Receive messages sent to fodom topic

ROS
IsMew F—7m(—]
Subs oribs
HEEInE Terminator = -
= | :|
[if
‘odom 4 » |
Subsoribed <=
2 Graph
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Generovanie kédu

 Funkcie atriedy s podporou generovania kédu

— MATLAB Coder

* Blokové schemy v Simulinku
— Simulink Coder
—Vygenerovany kod uz Simulink nepotrebuje
— Obmedzenia pre blok MATLAB function

* Postup
1.Konfiguracia modelu pre generovanie
2.\/ygenerovanie uzla

3.Prenos do ROSu
4.Vytvorenie uzla v ROSe — Catkin

5.Spustenie uzla
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Dakujeme za pozornost’

Otazky?
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