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Programm

Problemstellung: Kommunikation zwischen ROS und ROS-externen Systemen / Applikationen

Anwendungsfall 1: Web User Interface
 Web Ul: Konfiguration, http Server and ROS bridge websocket
 Web Ul fur ROS2, Unterschiede zum Web Ul fur ROS1

Anwendungsfall 2: Python: Konfiguration Websocket Client (ROS1 und ROS2)

« Anwendungsfall 3: Verwendung von eprosimas fastDDS zur Kommunikation zwischen ROS und einer C++ Applikation (nur fr
ROS2)

Fazit ROS Schnittstellen
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Hallo ROS!

Quelle Quelle2
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https://openclipart.org/detail/200641/primary_package_application-by-dannya
https://www.embedded-software-engineering.de/c-fuer-echtzeit-anwendungen-a-594143/

Hallo ROS!

Quelle Quelle2
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ROS Schnittstelle zu Web User Interface

1. Press connect Button

Connect Webd N ana robot comrol Websocket

2. Choose an interaction

Show me the way to...

Hello

Comnuricate wath GOl using this web user interface!

... another location

Wing/Trass 5

le.g D218

Please get me ...

| can get you a water botlle from the canteen. Put 4 CHF into the Let me show you a tnick
Dasked on my DACk, [ress T Dutlon Deow and | will De ngne back

Wator Bome (4 CHF)
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(Planned funcbon, cumently not avaliaiie yed)

Do a trick!

2. Choose an interaction

Show me the way to... ... another location

13y | coa | o2 | gt | i

leg.D218

(Planned function, currently not available yet)

Please get me ... Do a trick!

| can get you a water bottle from the canteen. Put 4 CHF into the Let me show you a trick
basked on my back, press the button below and | will be right back
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Web User Interface - Konfiguration
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N

Gol main ROS control board
ROS noetic

ROS Bridge
Y Server

@

HTTP
Server

W/e‘b Ul User EQ)

Network

Go1l other control
boards

A4

provides

rosbridge websocket

hosts webpage
index.html|
main.js

vue.Js

roslibjs
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Web User Interface — ROS1 vs. ROS2

ROS1 ROS2
« unser Zielsystem « flur ROS2 auch getestet
« rosbridge_suite fur ROS1 « rosbridge_suite fur ROS2

rosbridge_suite brid :
melodic Show EOL distros: 4 rOS [l ge_SU Ite

ros | foxy v1.3.1 | ros | galactic v1.3.1 | ros | humble v2.0.0 | ros | rolling v1.3.2

EOL distros: fuerte  groovy hydro indigo jade  kinetic lunar

Documentation Status

rosbridge_suite: rosapi | rosbridge library | rosbridge server

« Implementierung Webseite und http Server unabhangig von der ROS Version

HSLU 11. Dezember 2024 Seite 9



ROS Schnittstelle mit Python Script

sprachsteuerung.py
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Python Script - Konfiguration

PC

ROS foxy

sprachsteuerung.py

ROS Bridge
Server roslibpy

HSLU 11. Dezember 2024

unterstutzt:
ROS topics
provides ROS parameter

rosbridge websocket ROS services
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Python Script — ROS1 vs. ROS2

ROS1 ROS2
« rosbridge_suite fur ROS1 verfugbar « unser Zielsystem
« rosbridge_suite mit ROS1 noetic mit dem GUI » rosbridge_suite fur ROS2

Anwendungsfall validiert
rosbridge_suite rosbridge_suite
melodic Show EOL distros: &

EOL distros:  fuerte  groovy hydro indigo jade  kinetic lunar

Documentation Status

rosbridge suite: rosapi | rosbridge library | rosbridge server

« python Skript unabhangig von der ROS Version!
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rosbridge_suite ,Knackpunkte®

turtlesim/Spawn Service

« unabhangige Entwicklung von ROS nodes und File:

| turtlesim/Spawn.srv
WebUI bzw. Python Skript
i i Raw Magsage Definition
« trotzdem muss das Interface definiert und 2
synchronisiert werden flontss x
float32 y

float32 theta
string name # Opt .onal. A unique name will be created and returned if this is empty

« hier helfen die ROS Type-Definitionen und ROS

Message-Definitionen

II 'I—I'r-l"—'lllll EES E N T’ Tl W F " N : :

turtle_spawn_service = roslibpy.Service(client ‘z=zoun', "Loticoin/oov/Snawn')

request = roslibpy.ServiceRequoast({'x': 4, 'y': 4, '"theta': 0.2, 'name': 'pyturtle'})

e =T
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SM ROOT
rosbridge_suite ,Knackpunkte®

done

L=

preempted ~~ Vvalid

inyalid
shutting down
- INTSELECTOR>

ading home

« Logik — Verarbeitung der Schnittstelle-Daten

-
"
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ROS Schnittstelle mit c++ Applikation (eProsima fastDDS)

2
VA

DDS Domain
@

@

ROS2

) e
e
C++
Applikation - —L5¢
y Subscriber

DataReader ™

Quelle
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https://fast-dds.docs.eprosima.com/en/latest/fastdds/getting_started/definitions.html
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https://fast-dds.docs.eprosima.com/en/latest/fastdds/getting_started/definitions.html

DDS - ROS1 vs. ROS2

Application
Layer

Middleware
Layer

HSLU 11. Dezember 2024

Application

Client Library

TCPROS/UDPROS

Nodelet
API

Application

Client Library

Abstract DDS Layer

In.ra-process
l DDS I; AP]

Linux/Windows/Mac/RTOS

Quelle: Exploring the performance of ROS2, Takuya Azumi, 2016
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https://www.researchgate.net/publication/309128426_Exploring_the_performance_of_ROS2

eProsima fastDDS - unser Status und Ausblick
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eProsima fastDDS - unser Status und Ausblick
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Fazit

roslibpy +
rosbridge__
suite

eProsima
fastDDS

<
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Fazit

roslibpy +

rosbridge__

suite eProsima
fastDDS

vue.js +

g
roslibjs +

rosbridge_suite

I
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Veroffentlichung auf https://gitlab.switch.ch/hslu-horw-campus-robot/home
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H Home @

P oaxin ~ | home verlaut Daéei finden m

éﬁ- added morne example scorigts and exfended dooumantation

cach2fet | [G
Hlass Anrars HELU TRS sralsll vor & Wochar

T Letrier Comamit Letzte Aktualisiorung

B39 scripas addicd mons cEamp wor 2 \sachen

TEAMLAE addcsd mions Ciam wor 2 \Wachen

[ README.md

Overview ROS interfaces

T page & cnbry poind 1o 2 collection of gitlab project fo shane cxperience of differend HELU reseanch projects related o ROS
imerfaces.

This "homic® project contaires imhonmrmadon and an cxample of how o intertaos beiween BOS and a pythion application. Further ®
proyidne =t Ttmre winh N ard o bundle of gitlab projects for controling a A0S based
e wia this wch LIL

Interfacing from Python application

Exterd this script bo commundcats to ROE from a python apolication with BOS toplks e soript works for both BOS1 and ROS2, |
th comresponding resbridge_suite is instaled and running.

e i kel e ———— S

Pribu e -« parameters, or to call a BO0S sersice.

The cxamples are iesicd with ROSZ fouy. They requine 2 turticsim simulation to be nunning. And, in the topics coampls, a
rashindge must be running for bridging the communic ation between the python script and ROS.

From a console oxcouio:

source foptfros/ Paxy/sctup.-bash
res? ron turtlesim turtlesim_nooe
MrMEERd

lawnich rosheddge_server rosbridge websocket_lawnch.sml
ep LAIUNS SCPLDTS ) b e =+ spt param_cxample.py

Interfacing from WebUI

WeDw Prup=ine

&S 2 human-robot imtcriace, this| isic Webll that c: be catonded and used ©.g. b control a robot.

Thig sarmen o=t n it mmm bon impg fior L. S ROS1and © 22, if the corresponding rosbridge_suite is installed and nanning.
State machine and related
Frojects

« conkrol_stafes
» guiding
«  audio_sok

T - GOTET eSmin Mo _«n€ implementation of reloted nodies. The staie machine can be cordrolled from o Wobln.

1 Markicren

Projeictinformation

HSLU Campis Robot eriry page and

DY CrvicHw OoCumcmabon

o= 12 Comimis

¥ 1Eranch

& 0 Tags

[ rEaDME

a

HSLU Horw - Campus Robot /| Home

¥ main ~ home / scripts

iﬁ? added more example scripts and extended documentation
A~ F Blaas Annina HSLU T&A erstellt vor 2 Wochen

Name

M+ README.md
e roslibpy_get_set_param_example.py
& roslibpy_hello_ros.py

& roslibpy_service_client_example.py

[() README.md

Python <-> ROS communication

Using roslibpy

Letzter Commit

Update README.md: small fixes

added more example scripts anc

adding script for app2ros comm

added more example scripts anc

Roslibpy enables a python script to use the rosbridge_suite websocket to communicate into ros(2)

ros2 (ros1should be supported, but has not been tested).

Self-explanatory example script based on roslibpy documentation.
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https://gitlab.switch.ch/hslu-horw-campus-robot/home

Referenzen und weiterfuhrende Links

rosbridge suite fur ROS1

rosbridge suite fur ROS2

roslibjs

roslibpy

eProsima fast DDS Dokumentation

eProsima C++ Tutorial

eProsima Python Tutorial

eProsima fast DDS usage with ROS2

HSLU 11. Dezember 2024 Seite 24


https://wiki.ros.org/rosbridge_suite
https://index.ros.org/r/rosbridge_suite/github-RobotWebTools-rosbridge_suite/
https://wiki.ros.org/roslibjs
https://roslibpy.readthedocs.io/en/latest/index.html
https://fast-dds.docs.eprosima.com/en/latest/index.html
https://fast-dds.docs.eprosima.com/en/latest/fastdds/getting_started/simple_app/simple_app.html
https://fast-dds.docs.eprosima.com/en/latest/fastdds/getting_started/simple_python_app/simple_python_app.html
https://fast-dds.docs.eprosima.com/en/latest/fastdds/ros2/ros2.html
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https://www.publicdomainpictures.net/en/view-image.php?image=308781&picture=earth-in-space

	Slide 1: Hallo ROS!
	Slide 2: Programm
	Slide 3: Hallo ROS!
	Slide 4: Hallo ROS!
	Slide 5: ROS Schnittstelle zu Web User Interface
	Slide 6: ROS Schnittstelle zu Web User Interface
	Slide 7: Web User Interface - Konfiguration
	Slide 8: Web User Interface - Konfiguration
	Slide 9: Web User Interface – ROS1 vs. ROS2
	Slide 10: ROS Schnittstelle mit Python Script
	Slide 11: Python Script - Konfiguration
	Slide 12: Python Script – ROS1 vs. ROS2
	Slide 13: rosbridge_suite „Knackpunkte“
	Slide 14: rosbridge_suite „Knackpunkte“
	Slide 15: rosbridge_suite „Knackpunkte“
	Slide 16: ROS Schnittstelle mit c++ Applikation (eProsima fastDDS)
	Slide 17: ROS Schnittstelle mit c++ Applikation (eProsima fastDDS)
	Slide 18: DDS – ROS1 vs. ROS2
	Slide 19: eProsima fastDDS – unser Status und Ausblick
	Slide 20: eProsima fastDDS – unser Status und Ausblick
	Slide 21: Fazit
	Slide 22: Fazit
	Slide 23: Veröffentlichung auf https://gitlab.switch.ch/hslu-horw-campus-robot/home
	Slide 24: Referenzen und weiterführende Links
	Slide 25

