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https://surfdrive.surf.nl/files/index.php/s/QLaZHdH5Ja0doME

New Robotic Automation

>technology push< >market pull<

* “robotics science” is mature * mass customization: 14.0, low-
* hardware is cheaper than ever! volqme high-mix production (“lots
examples: of size 1)
-1>O|r<\?£vlv“;:ollaborat|ve robotarms, expansion of automation in
logistics; new markets (e.g., service

-> sensors for high-volume robotics)
markets :
(smartphones, 10T, gaming -> need for advanced & flexible
devices’ ) aUtomatlon

“smart skills” + modern hardware -> automation technology
By Mirko Bordignon, Fraunhofer IPA mEEting dema ndS
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Another Example:
Amazon Robotics Challenge

M [14/16 team members - —
]

were software
developers. e

B Team Delft won in 2016 2=
both Picking and Stowing
tasks using
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ROS-INDUSTRIAL QUALITY-ASSURED .\.
ROBOT SOFTWARE COMPONENTS ‘.. Rosln’

B ROSIN: 4 years, ~8 million EUR |A H2020-ICT-2016-1
Speed-up the industrial uptake of advanced robotics applications.

Builds upon the ROS-Industrial Europe community, to make it
sustainable and leading worldwide.

B H2020 EU Digital Industrial Platform for Robotics
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ROSIN vision

ROS-Industrial the EU Digital Industrial
Platform for Robotics

widely accessible and adopted

quality software available

European companies leading ROS-enabled
robot capabilities

> Self-sustaining

e
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Current challenge

¢

B Robot developer or integrator
“l need a software component for “X”

Can | use something already available?

®  :if Documentation - ROS Wiki Carlos
C O © wikiros.org * 9000 O3
EEE ROS-O rq About | Support | Discussion Forum | Service Status | Q8A answers.ros.ong Search: Submit
Documentation Browse Software News Download
Documentation

ROS (Robot Operating System) provides libranes and tools to help software developers create robot applications. it
provides hardware abstraction, device drivers, ibraries, visualizers, message-passing, package managernent, and more.
ROS is ficensed under an open source, 8SD ficense.

Available Translations:

yeCKUA
(Russian) | Thai | Turkish |
ROS:
Install ogs
Immutable Page
Instail ROS on your machine.
Getting Started Aot
Learn about various concepts, client libraries, and technical overview of ROS. Mo Actions:

Tutoriats
Step-by-step instructions for learning ROS hands-on
Contribute
How to get involved with the ROS community, such as submitting your own repository.
Support
What to do if something doesn’t work as expected
Software:
Distributions
View the different refease Distributions for ROS.
© Packages

£
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Current challenge

ROS packages

C 0 ® www.ros.org/browse/list.php

ROS.org

Wers. i

Q

Documentation Browse Software Ne

fuerta ade  kinets
packages search
Browsing packages for lunar
Name Maintainers / Authors Descriptic
absell_cpp dfacont The absesl
ackaermann mags Jack O'Quin ROS mess
- . The action|
actionib Mikael Arguedas, Viay Pradeep mevtacing
ot fieo actionlib_|
actionid _lisp Gayane Kazhoyan, Georyp Bartels actionib In

angles

ar_track_alvar

ar_track_alvir_msgs

axis_camera

basler_tot

pond

Tutly Foote
Danvel Stonier
SUPPONGadvancednavigation com au

David V. Lut, Michael Ferguson,
Asron Hoy

Tuty Foote
Scott Niekum, Isaac LY, Salto

Scott Niekum, Isaac LY. Saito

Meiiner Pascal, Mefiner Pascal, Y)
Xie

Bence Magyar, ignacio Carlucho
Mique! Massot, Allied Vision
Technologles

Sammy Pleiffer, ROS Orphaned
Package Maintainers

David V. Lutl, Michae! Ferguson,
Aaron Hoy
Martin Guenther

Win Meeussen, Wim Meeussen,
Tinne Delast and many others. See
web page for a ful contributor list.
ROS package maintained by Wim
Meaussen

Mikael Arguedas
Miksel Arguedas

Mikael Arguedas

abseil_cpp
C O ® www.ros.org/brov

ROS.org

Documentation

abseil_cpp (lunar)
Authorts):

Maintainer(s). ctacort

Liconse: Apacne

Source:
Dependencies:

Description: The abse!_cpp package

Fetum 1o st of & packages

actioniib_rTsgs CaIgs T COMMON MEsSages 1o

Interact with an action server and an action ¢

The actionlib_tutorials package

The Advanced Navigation driver package for ROS
<p> amdi is & probabilistic localzation system for a

rebot movi
This packs
work with
This packs
S0urce AR
This packs
source AR
This packa
10 our Acti
This packe
with Autor)
Wrapper o

thernet a)
Python R
MJPG stre
This packs
Trajectory
oc.

Driver for

This packa
Fitering Li

A bond aly
the other i
Ces impley
checking Y
Python i
cnecking v

3 Moveltl Motion Planning Fra:

O O moveit.ros.org

¥Movelt!

entation «

Movelt! is state of the art software for mobile manipulation, incorporating
the latest advances in motion planning, manipulation, 30 perception,

Browse Software News

x Carlos

Qxw 000 @5

Search: Submit

details.p

Download

Carlos.

* 99 @G0 e

Report On Second
d World

Annui
Movett! Day

Kinematics, control and navigation. It provides an easy-to-use platform for

developing advanced robotics applications, evaluating new robot designs
and bullding Intograted robotics products for industrial, commercial, RAD

and other domains.

Movolt! is the most widely used open-source software for manipulation

and has been used on over 65 robots. See the F

some of the robots that Movedt! s being used with,

Movedt! Montage 2017

Results from our
socond annual
international
hackathon to
improve the Movelt!
ts page for a st of code base,
documentation,
and community.

Movolt! Upcoming
Events - World
Movelt! Day

Join us for an
international
hackathon to
improve the Movelt!
code base,

Moveit! Montage
2017 is now
avallable

£
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Current challenge

B How does it work?
B Can | rely on this component!?
B Has it been tested?

£
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ROS-INDUSTRIAL QUALITY-ASSURED .\.
ROBOT SOFTWARE COMPONENTS °.. R OS].I].’

B ROSIN Activities

sl Grants for
Assurance Education in robot
ROS-Industrial software
tools

development
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ROSINd



QUALITY ASSURANCE TOOLS

Quality Assurance 2:ROS

Working with the community T About the Quality Assurance category

to have better tools: ™ Quaitty Assurance
* continuous integration T —
222 Quality - iki X
O model-in-the IOOP < C @ @ Not Secure wiki.ros.org/Quality Q w 9

o automated test gen e ration : : : R O S .O rq About | Support | Discussion Forum | Service Status | Q&A answers.r0s.org

Documentation Browse Software News
* code scanning

Quality

ROS Software Quality Hub ;1 ROS.org

The Quality Hub is an online community hub that will provide a focal point and re:
ROS. Please help to grow it in the interest of the entire community.

Documentation Browse

This page is a central entry point for all quality assurance material for ROS. This i
producing and contributing high quality code, as well as on testing, and other qud 2ctionlib

focus are industrial users of ROS, but everybody is weicomed to benefit and 10 Cd  wectic  fueme  groowy  hydo oo jade .,,.,‘I

Andrzej Wasowski

ROSIN Quality Assurance
ITU University of Copenhagen
ferrein@fh-aachen.de

Please create new quality oriented materials under this tree in the wiki.

Package Summary

Contents

1. ROS Software Quality Hub
1.T

Y OS Discourse
ROS Quality Hub? (About Us)

e
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mailto:ferrein@fh-aachen.de

EDUCATION IN ROS-INDUSTRIAL

Education

Professionals trained in ROS

e curriculum

* ROS-I Academy professional
trainings

* ROS-I Schools for students

« 3rd party ROS education

* Grants: call opening
August 2018

Alexander Ferrein

ROSIN Education Activities

FH Aachen University Applied Scien
ferrein@fh-aachen.de

e
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mailto:ferrein@fh-aachen.de

OPENING IN 2018 @ TU DELFT CAMPUS
* ROS-INDUSTRIAL TRAININGS
+ 800 M? FOR ROBOTICS

« CONNECTS END-USERS <> ROBOT
DEVELOPERS

« TESTING FACILITIES
+ WORKSHORS

ROBO
HOUSE

DISCOVER
| TEST | | .'%’_{5.}.“." p———EE | = |
Y| loeveror BT EEN 2 B IR ElEEERE

£
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ROSIN Internships - http://rosin-project.eu/jobs

® O 7 ops-ROSIN x Carios.

&« C (Y @ Not Secure | rosin-project.eu/home/jobs * a000 0

5 . B Companies: find interns with ROS
#ROSITy *

experience in Europe
B Young professionals: find companies
o working on advanced robotics with ROS

hips for students or jobs for developers and professionals are

@ in P
. Software Developer for Robotics Internship
" Fraunhofer IPA t
> -~ ROS Student i at TU Delft, ive Robotics Dep. ft Neth Internship
Delft University of Technology P
0 Ty Movelt! enhancements for industry 4.0 1 N Internship
£ Delft University of Technology t t
Fuoun ROS enhancements for Industry 4.0 ft Nethe Internship
of Tec )

Delft University hnology

@,
Q’ e
[ X N ]
© ROSIN — ROS-Industrial Quality-Assured Robot Software Components Y R O S 1 [ ]l
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15 May 29, 2018, Fraunhofer IPA Stuttgart— ROS-Industrial EU Spring'18 Workshop— Carlos Hernandez c.h.corbato@tudelft.nl


http://rosin-project.eu/home/jobs

MOOC:
Hello (Real) World with ROS

B October 2018 - Enroll opening soon

]
e X TUDelft

Learn the fundamentals of ROS — Robot Operating System

to create advanced real-world robotic systems

Use ROS communication tools (topics, services, actions)

Create a custom environment with a robot and visualize it.

Build a map of the robot environment and navigate the map with a mobile robot.
Implement a pick and place function with industrial robot arms.

Design a complete robotic application with state machines.

-9"0
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ROSIN grants for

robot software
development

EU cascade funding

a"'
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Grants for robot software development:
Focused Technical Projects http://rosin-project.eu/ftps

o\. _ o
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THE ROSIN OPEN CALL:

3+ MILLION EUR AVAILABLE

w Q .
TO THIRD PARTIES FOR R O S
& . L J

ROS-INDUSTRIAL

DEVELOPMENT > RO SEREPR U Striag

' Quality-As Sllises
Robgt SOftware Components
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http://rosin-project.eu/ftps

Grants for robot software development:
Focused Technical Projects

What
service!?

Who
can benefit!?

How
to apply?

B Financing of a ROS software open source development.
Grant covers |/3 of development person-months

concrete industry robot software need:
driver, algorithm, application template, license or code
audits...

Max 100K ~ | year duration
B Robot software developers: companies, research centers...
H2020 eligible entities (typically 1-2)

B Apply anytime at: http://rosin-project.eu/ftps

B Simple application template (~5 pages):
Project description
Project implementation plan

Commitment to fund the remaining 2/3 costs

-9"0
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http://rosin-project.eu/ftps

Whatis an FTP?

o~.
1 ROSINd

Improve availability of quality, open source
ROS-I software
THE ROSIN OPEN CALL: B target a concrete business need, i.e.: software

3+ MILLION EUR AVAILABLE development, definition of technical standards,
TO THIRD PARTIES FOR security and license audits, etc.
ROS-INDUSTRIAL B typically one/two applicants: a user and a
DEVELOPMENT > developer (can be more)

B an expected duration of ~12 months,

3 milestones

’ B budget of around € 50K-100K
ROBDOt Softw;
9 .

.~.
::ROSInd



Scope of FTPs

B HW-related components, e.g. drivers, configuration tools;

B ROS Enhancement Proposals (REPs): REPs are akin to, e.g. IEEE standards with
a reference implementation of a working system;

B algorithms: e.g., a SLAM algorithm which currently exists only as a MATLAB
implementation;

B ‘“application templates’ driven by concrete use cases, e.g. a configurable
software component for a palletizing work cell;

improvement of existing components, e.g., Rviz, the ROS navigation stack;
process-related work, e.g. code security audits.
improvement of documentation: technical manuals, deployment guides, etc.

integration with other software frameworks

... (this is a non-exhaustive list)

-9'.\0

#ROSINd



Scope of FTPs

B ALL industrial application areas:

“ Manufacturing, but also el
RN
o L L L

Intralogistics EIIIED

|

W Agriculture
“ Drones

H

B ROS(I) and ROS2

@),
22 May 29, 2018, Fraunhofer IPA Stuttgart— ROS-Industrial EU Spring'18 Workshop— Carlos Hernandez c.h.corbato@tudelft.nl a‘ \.
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Scope of FTPs

Examples: projects already granted

Ensenso-ROSIf
by Ensenso

| 5k

ROS interface node for Ensenso stereo
cameras supported by the manufacturer.

Robot Language

Modular and user-extendable domain-

i1 ensenso_driver - ROS Wik x
[ Y (@ wikiros.org/ensenso_driver
i1 ROS.org

Documentation

Q% %90 &d

Search:
Suornit

Browse Software News Download

ensenso_driver

el rar Wiki
Package Links o
Package Summary -
Drivar for ENSenss SUeno Camerts. P
Mairtainer status: deveioped Dependencies =] mmutatie Py agn
. inisl Saler coanisl saer AT ersanso DOT oomes Joniins jobs (1)
4, Acknowledgements
ject has received funding from the Eurcpean Union's Horizon 2020 ressarch and innovation progras

agresment o, 732287. Q
..................................... — - Il 3ROSI

by Robot Care Systems >k specific robotics language for ROS.
Zivid-ROS Linux and ROS support forthe Zivid 3D
> 100k

by Zivid Labs color camera.

Visard4ROS 25k providing ogo-metion depth data and poin

by Roboception GmbH P <8 P P

clouds.

Coverage path plan. Package providing coverage path planning
44k . . o

and control by Nobleo and trajectory tracking functionalities

ROSdyn 27k Fully automated procedure able to calibrate

by CNR-ITIA the robot dynamics model.

.~.
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How to Apply

FTP submission

Who
FTP applicants: H2020 eligible
robot sw developers and users

When

Anytime!

we are open to new
applications

(NO deadline)

Where
http://rosin-project.eu/ftps

How

Simple template (~5 pages)
Focused, well-defined goal
Clear work plan: Milestones
Compromise to fund M2, M3

Evaluation and

selection

When
Every ~ 3 months

Who
Experts from ROSIN and
ROS-I community

Contract
agreement

Who
ROSIN
FTP applicants

When
immediately upon
selection

What

Contract agreement
ROSIN funds 33% (M1)
Applicants fund 67%
(M2,3)

ROSIN pays
40% of M1

£

#ROSINd



http://rosin-project.eu/ftps

FTP budget and ROSIN grant

B ROSIN grant funds up to 33% of person months of software development

B Additional project costs are not considered when calculating the requested ROSIN

contribution

hardware
travelling
demonstrators
Max ROSIN
_ 339 contribution
- ]. total PM .
Total project budgst
g hardware costs
~ other
-9’“’
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ROSIN FTP Contract

B Obligation by the applicants to execute the development planned in the FTP in time, specifically
Milestone 1.

B Commitment to collaborate with other selected FTPs with overlapping scopes.
B Milestones and payment schema.
B Lump sum schema for costs.
No time sheets or overhead costs
B The FTP results need to be open source under appropriate open-source license.
Apache 2.0 license recommended
Business friendly, standard in ROS-industrial community.

Background IP can be defined.

-9"0
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Execution of selected FTPs

M1 » $ » M2, M3
Execution

FTP developers
execute

#ROS{d )

When
completion M1

Who
FTP developers
M1 report

ROSIN experts
evaluate

What
ROSIN pays M1 60%
Participants pay M2 40%

a"’

FTP developers
execute

FTP participants pay
60% completed Mil.
40% next Mil.

./ industrial”
consortium
europe

Y
A
@)
n

»

FTP completed

What
* results open source

e  Maintenance and
Support

* help disseminate

Who
FTP participants and
developers

ROSIN - Dissemination

—))

£
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First results: Ensenso-ROSIf

® @ i ensenso_driver- ROS Wiki  x

. & C O @ wiki.ros.org/ensenso_driver Q% 9§ 9005
M ensenso_driver beta release AROS.0rg AUl —. | S
Documentation Browse Software News Download

http://wiki.ros.org/ensenso_driver

ensenso_driver

kinetic EEVIEUN Documentation Siatus Wikl
h . / / . h b / / d . eNseNnso_driver: eNsSenso_Camevs | ensenso_camers_msgs :;;_‘:‘::,w
ttps://github.com/ensenso/ros_driver o Ao
) = Package Summary sy uorls
7 Dot FAQ RecentChanges
o Change List ensenso_driver
Driver for Ensenso stereo cameras. Reviews
* Maintainer status: developed ] Page
* Maintainer: Daniel Saier <daniel saler AT ensenso DOT coms> Jenkins jobs (1) o
" i, o Atactents
«  Bug/feature tracker: hitps./ginub COM/ansanso/ios_driver/ssues More Actions: 3
* Source: git https/gthub. com/ensenso/ros_driver git (branch: master) User
Official ROS driver for e Ensenso stereo cameras. Logn
This package is still in development and the API might change in the future.
Please report any bugs or feature requests on e GaHub,
1. Documentation
To get started with the package, take 2 iook at the tutoriais.
For opening a camera, you need 0 USe an eNsenso_camaera_node. The other provided nodes
and utilty scripts are listed hore
2. Remarks
* For using this package, you need to have at least version 2.0 of the @ Ensenso SDK
instalied. Oider versions are not supported.
* Al inputs and outputs of this package are in meters and seconds, as the convention for
ROS requires. This is different from the NxLD, which uses mitimeters and milliseconds.
3. Report a Bug
Use GitHUb 10 report bugs of SUDMYE feature requests, [View active issues)
4. Acknowledgements
4. Acknowledgements
This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant E;’fj;mx;’:mm“”“m S, Horaon 2020 resetich wd
ROSIN: ROS-Industrial Quality-Assured Robot Software Components:
agreement No. 732287. @ rosin-project. eu | ] .::ROSQ
- s Except where otherwise noted, the ROS wiki is icensod
ROSIN: ROS-Industrial Quality-Assured Robot Software Components: @ rosin-project.eu ees R 0 S 1 i Cassiisse e s AN NI IE D by i
| Wttty % G s
28 May 29, 2018, Fraunhofer IPA Stuttgart— ROS-Industrial EU Spring'18 Workshop— Carlos Hernandez c.h.corbato@tudelft.nl ' \.
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http://wiki.ros.org/ensenso_driver
https://github.com/ensenso/ros_driver

First results: Robotics Language

C O @ GitHub, Inc. [US] | hitps://github.com/robotcaresysterns/Fi

Pull requests

Issues Marketplace Explore

B Program robot behavior at a high level

B Extendable: mini-languages
allow extra features, automations, etc.:

Automatic generation of tests listings

Automatic generation of documentation
for certification.

Generation of HTML5 GUIs
B Ready to extend for ROS 2.0

https://github.com/robotcaresystems/RoboticsLanquage

robotc: ns / Roboticsl
<3 Code ssues 1 Pull requests 2 Projects 0
No description or website provided.
rsdncdustial s compler  robotics-language ros-node
D T1 commits I 8 branches

D Watch= 3 o Star 1 YFork 0

Insights

contributors

sk Apache-2.0

Branch: development = New pull request

il README.md

Conte o te | Uplosdten e

1ROL

The Robotics Language

The Robotics Language (RoL) is a high level rabo]

e e i
cho_out E signals(Strings, rosTopic:'fech

=
2686V 2686V 27.12V
o024 008A  099A
""""" FUL®  100%  TRUEw
Nt

.~.
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https://github.com/robotcaresystems/RoboticsLanguage

QA in ROSIN FTPs

B Apply reasonable QA measures: B ROSIN expects from FTPs:
Unit testing FTP applicants: present a convincing
QA strategy

Version control system
FTP Milestone | report: present QA
implemented and its results

B ROSIN support to FTPs for QA
ROSIN QA rools -> early adopters

Continuous integration
Code scanners

ROS and ROS-I conventions, code style
guides
FTP can request specific support

Workshops

License information

Documentation

-9'.\0
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Call opening August 2018:
Grants for Education Projects

What B Financial support new ROS-related education activities
service!? grant covers |/3 of the costs

Setting up a training center max 30000 €
Software develop. to support ROSIN trainings max 15000 €
ROS training materials max 2500 €
Who ¥ Robot education and training entities
can benefit? H2020 eligible entities (typically 1)

How B Apply anytime at: http://rosin-project.eul/ftps

to apply?  m Simple application template:
Project description
Project implementation plan

Commitment to activity sustainability

-9"0
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http://rosin-project.eu/ftps

SUMMARY

BROSIN FTP funding

Focused projects to develop ROS-Industrial quality
software.

~| year, 50-100K

Simple and quick application process.

BEQUESTIONS?

-9"0
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More information

http://rosin-project.eu/ftps
Carlos Hernandez Corbato
ROSIN Coordinator

Delft University of Technology
c.h.corbato@tudelft.nl

info@rosin-project.eu

http://rosindustrial.org

.~.
... ROSlIll
Supported by ROSIN — ROS-Industrial Quality-Assured Robot
Software Components.
More information: http://rosin-project.eu/
This project has received funding from the European Union’s

Horizon 2020 research and innovation programme under grant
agreement no. 732287.

Mirko Bordignon

ROS-Industrial Europe Coord.
Fraunhofer IPA
mirko.bordignon@ipa.fraunhofer.de
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