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1 Introduction
1.1 Partners Involved
Short Name

Full Name

Contribution

FIWARE

FIWARE Foundation

Leading author

Bosch

Robert Bosch GmbH

Contributor

eProsima

Proyectos y Sistemas de
Mantenimiento S.L.

Contributor

Łukasiewicz-PIAP

Łukasiewicz Research Network - Industrial Institute
for Automation and Measurements

Contributor

1.2 Executive Summary
As it was agreed on the kick-off face-to-face meeting in Germany, the OFERA consortium plans its
face-to-face meetings to share time and space with a relevant event of target users. Following such an
idea, the second and third face to face meetings in 2018 were organised in the frame of the FIWARE
Summit and ROSCon events.
In 2019, the first face to face meeting has been arranged in Bucharest (Romania), the same week that
the European Robotics Forum took place in the same city (18-22 March). As part of the TG Software &
System Engineering Meeting in the ERF, Ingo Luetkebohle (Bosch) and Borja Outerelo (eProsima)
presented an overview of the micro-ROS project. Besides, a micro-ROS demo was also present during
the event as part of the Bosch booth.
The second face to face meeting in 2019 has taken place in Luxemburg (9-12 September). The first two
days of the meeting were focused on the project review session with the European Commission. After
the review session, a workshop was organised with participants of micro-ROS, ROSIN and RobMoSys to
explore the synergies and plan collaboration activities between these three EU projects.
Some activities to be highlighted within this reporting period are i) the creation of the micro-ROS blog, ii)
the activation, promotion and management of the Twitter account, iii) the production and distribution
of the first promotional video and brochure and iv) the active presence in a number of events that are
relevant within the context of this project and of great significance to increase the visibility of the
proposed technology. In particular, the effect of this intensive communication and dissemination
activities have raised quite substantial awareness among the ROS Community. Besides, given that results
from micro-ROS like the XRCE-DDS component have been contributed to the FIWARE Catalogue, it is also
worth noting that the expansion of micro-ROS within the FIWARE ecosystem is growing and
consolidating at a good pace.
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1.3 Purpose of the Document
This annual report describes the main activities performed regarding communication and dissemination
as part of the OFERA project and in relation to the micro-ROS platform.
Communication activities are intended to provide targeted information to multiple audiences, including
the media and the public, in a strategic and effective manner. With communication activities we intend
to call the attention of multiple audiences about our research (in a way that they can be understood by
non-specialists) and address the public policy perspective of EU research and innovation funding, by
considering aspects such as contributing to competitiveness and to solving societal challenges. They map
into activities related to active presence in social networks, writing of featured blog posts on relevant
portals or articles within relevant newsletters, etc.
On their turn, dissemination activities comprise sharing the concrete research results of this project,
linked to the micro-ROS platform, with potential users - peers in the research field, industry, the ROS
Community, industry players and policy makers.

1.4 Branding Strategy
On the one hand, micro-ROS is the name of the main technology which is going to be produced as a
result of the project. On the other hand, OFERA is the name of this EU funded project which is bringing
initial funding to activities linked to development of micro-ROS. This separation was established from
the initial stage of the project and the main reasons that led us to take this decision are the following:
●

●

●

We aim at delivering the key message that micro-ROS is a technology planned to stay there for a
long period. The fact that projects are, by definition, limited in time imposes entry barriers for
audiences (e.g., developers, tech providers, system architects) seeking promising technologies
that put the focus on robustness, efficiency and long-term availability. We aim at bringing the
message that the continuous evolution and maintenance of micro-ROS technology is not an
incognita. On its turn, OFERA, is just the project that brings initial funding to micro-ROS
activities.
We intend to emphasize the market-oriented and global dimensions of micro-ROS. Given that EU
funded projects are highly linked to research activities in the European context, the separation
that has been made between the project and the technology allows us to place both activities
and results in the right context (e.g., WPs, tasks and deliverables with their corresponding
coding just under the umbrella of the OFERA project).
As an open source product, micro-ROS lowers the barriers for contributions from third parties.
Contributing to a funded project, which inherently comprises concrete partners funded for the
purpose and bound by a contract, raises barriers for third-party contributors. However,
contributing to the development of a technology managed as an open source product on GitHub
raises less suspicion. By distinguishing the two spaces, OFERA and micro-ROS, we separate the
contract under which a number of partners are collaborating from the micro-ROS space, which
offers more open, agile and flexible collaboration opportunities.
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2 Relevant Websites
As a result of the defined branding strategy, results of activities carried out within the OFERA project are
being made visible through two separate websites:
●

The OFERA.eu website: http://www.ofera.eu/
This website provides basic information about the EU funded project, including a description of
the project and partners involved. It also provides the repository where public deliverables of
the project are made available.

●

The micro-ROS space on GitHub: https://micro-ros.github.io/
GitHub is by large the most widely known space where open source projects are hosted and
their results made available to the wide community of developers. Therefore, the project has
created a dedicated space (also known as organization) on GitHub, which has been structured
following best-of-breed practices in the management of open source projects within that space.
Within this space, access is provided to the main repositories at https://github.com/micro-ROS/.
The corresponding website at https://micro-ros.github.io/ provides an overview of the
micro-ROS approach, descriptions of the main concepts, detailed tutorials for starting with
micro-ROS, and a blog on communication and dissemination events.

3 micro-ROS Video
This year the FIWARE’s marketing team designed a 4-minute explanatory video on micro-ROS, which is
now publicly accessible on the FIWARE’s Youtube Channel via the link that is provided below this
paragraph. The video has been an important part of the booths that have been mounted in the ROSCon
and IoTSWC events this year. In addition, its distribution through the FIWARE’s Youtube Channel, which
has more than a thousand followers, resulting in more than 900 views so far.
https://www.youtube.com/watch?v=slMhPRnBVwM
The design of this first video entailed certain difficulties. On the one hand, it was necessary to produce
material that was accurate for audiences with a technical profile and attractive to the ROS community.
On the other hand, since micro-ROS makes valuable contributions to the implementation of any
distributed robotic system, it was necessary to show the connections between micro-ROS and the IoT
world. After several iterations we reached a satisfactory structure that was approved by the whole
consortium and this first video was produced, which consists of the following sections:
1. Opening and contextualization of robotic solutions and their application domains
2. Presentation of ROS as the de facto standard for open source robotics development
3. Presentation of the micro-ROS technology and detailed description of the gaps that are being
filled with it
4. Presentation of bridges between micro-ROS and other distributed systems in the IoT sector
5. Summary of micro-ROS contributions and references to the relevant websites and
contact/contribution mechanisms that have been made available.
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Figure 5.1 Snapshots taken from the micro-ROS video presented at the ROSCon19 and IoTSWC19
events. It is now available at the FIWARE Youtube Channel and can be accessed through this link.

4 micro-ROS Brochure and roll ups
The FIWARE marketing team has also designed a 6-page brochure that has been especially relevant this
year for the ROSCon and IoTSWC events. In the different booths, along with the video and
demonstrations of micro-ROS, the audience of these events had the opportunity to access this brochure
to learn more details and bring with them a summary of the essential points of micro-ROS technology.
The brochure is accessible via this link.

Figure 6.1 View of both sides of the 6-page micro-ROS brochure when it is fully unfolded.
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A promotional roll up was also produced to support microROS partners in fairs and exhibitions.

Figure 6.2 microROS roll up

5 Active Presence in Events
This section reports on the events in which micro-ROS has been present in 2019. These events as well as
those previous to this reporting period can be consulted on the micro-ROS blog, which will be
continuously updated as new events take place.

5.1 European Robotics Forum (ERF 2019)
The European Robotics Forum, the most influential meeting of the robotics community in Europe, was
held in Bucharest, Romania, in March 2019. Over 900 European robotics top experts attended the 10th
edition of the conference.
OFERA consortium, taking advantage of the opportunity, arranged one of their face-to-face meetings the
days before the ERF as some of the members will also be attending the forum.
In the forum and as part of the TG Software & System Engineering Meeting, Ingo Luetkebohle from
Bosch and Borja Outerelo from eProsima presented an overview of the micro-ROS project, exposing the
8
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challenges it faces and the involvement of the community via a demo and the ROS 2 Embedded SIG. A
video with this presentation is available here.

Figure 7.1.1 Borja Outerelo and Ingo Luetkebohle presenting micro-ROS at the ERF 2019
The micro-ROS community demo was presented, making use of a Kobuki, one of the project reference
platforms, Olimex STM32 E407 and micro-ROS stack. This community use case was also present in the
exhibition area, as part of the Bosch booth.

5.2 Autonomous Systems Design Workshop (ASD Workshop 2019)
The international workshop on Autonomous Systems Design (ASD) brought together about 50
researchers working on embedded and cyber-physical systems platform technologies as well as on
methodologies for the design of autonomous and dependable systems. It was co-located with the DATE
conference, which is one of the most important conferences and exhibition on electronic systems design
and test.
On invitation, Ralph Lange from Bosch provided an overview of the micro-ROS project and recent
developments in ROS 2. He also pointed to the micro-ROS community demo that had been unveiled at
the European Robotics Forum in Bucharest few weeks before (get access to the full presentation here).

5.3 ROS-Industrial EU Spring '19 Workshop
ROS-Industrial Consortium Europe (RIC-EU) hosted a Spring 2019 edition of their RIC-EU Tech Workshop.
This edition took place on the 6th and 7th of May at Fraunhofer IPA in Stuttgart, Germany. This
workshop was focused on DDS and ROS 2 developments for which members of OFERA consortium were
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invited as Speakers. The OFERA members who assisted were: Ralph Lange, Ingo Lütkebohle from BOSCH
research and Jaime Martin and Borja Outerelo from eProsima.
The workshop was split in two days, the first one was focused on DDS and an introduction to ROS 2,
presented by Borja Outerelo and Jaime Martin respectively. Borja provided some rationale on the usage
of DDS in ROS 2 and a hands-on session with ros2 tools. Following this presentation, Jaime Martin
in-depth explained DDS concepts and eProsima DDS implementation. During this presentation, the
assistants got the chance to use eProsima FastRTPS during a hands-on with their ShapesDemo and
played around with some of the DDS QoS on top of a traditional “hello world” example.

Figure 7.3.1 Ralph Lange and Ingo Lütkebohle provided an overview
to the latest changes in ROS 2 (slides here) and to micro-ROS
During the first half of the second day ROS 2 and micro-ROS presentations were delivered by BOSCH
partners, Ralph Lange and Ingo Lütkebohle. The first presentation was made by Ralph Lange, who gave
an in-depth presentation of the current status of ROS 2 and some of the changes for the upcoming
release, Dashing Diademata. Assistants had the chance to practice with ROS 2 with several hands-on
parts proposed during the presentation. Following this presentation, Ingo Lütkebohle introduced the
micro-ROS project. He presented all the work OFERA Consortium is doing to bring microcontrollers into
the ROS 2 ecosystem. During his presentation, Ingo showcased the work done using micro-ROS demo on
top of Kobuki.

5.4 Industrial Pitch and Research Paper at ECRTS '19
ECRTS (Euromicro Conference on Real-Time Systems) is one of the most important scientific conferences
of the real-time community. The 2019 edition of the ECRTS was held from 9 to 12 July in Stuttgart,
Germany.
During the conference, Ralph Lange from Bosch Research motivated the need for practical and
easy-to-use real-time execution mechanisms for ROS in the industrial pitch session on real-time
execution mechanisms and the subsequent poster session. As a matter of course, on the poster (Figure
7.4.1) , he also presented the micro-ROS project and the plans for an rcl-level Executor with LET
semantics.
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Figure 7.4.1 Snapshot of the poster presented at the ECRTS’19
In addition, Tobias Blass, PhD student at Bosch Research and supervised by Björn B. Brandenburg of the
Real-Time Systems Group of the Max Planck Institute for Software Systems, presented the paper
Daniel Casini, Tobias Blass, Ingo Lütkebohle, and Björn B. Brandenburg: “Response-Time Analysis
of ROS 2 Processing Chains Under Reservation-Based Scheduling”. Proc. of ECRTS ‘19. Stuttgart,
Germany. July 2019.
which is available at http://drops.dagstuhl.de/opus/volltexte/2019/10743/. One of the major
contributions is a formal scheduling model of the ROS 2 rclcpp Executor. The results of this research
have been also discussed in the new ROS 2 Real-Time Working Group and they are an important input
for the work on an rcl-level Executor in micro-ROS.

5.5 FIWARE Summits
Two editions of the FIWARE Summit took place in 2019. In both editions, micro-ROS was present as one
of the main components that enables the close relationship between the FIWARE and ROS communities.
In particular, one of the micro-ROS results, the XRCE-DDS component, already appears as an incubated
enabler within the FIWARE catalog. This component has bimonthly follow-up within the technical
meetings of this community and is part of the presentations in the robotics track of the FIWARE Summit
along with Fast-RTPS and other components of the ROS ecosystem.
5.5.1 FIWARE Summit in Genoa (May 2019)
In Genoa, the presentation about micro-ROS was delivered by Jaime Martín Losa, the CEO of eProsima.
In this presentation, Jaime made a short introduction of the ROS technology, reported the status of the
integration between FIWARE and robotics systems and presented micro-ROS as an emerging and
promising technology that extends ROS2 and allows it use in microcontrollers
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Figure 7.5.1 This presentation was delivered by the eProsima’s CEO Jaime Martín Losa
and it can be accessed here
5.5.2 FIWARE Summit in Berlin (October 2019)
In Berlin, micro-ROS was present in two sessions of the FIWARE summit, Francisco Melendez from
FIWARE was the speaker in both of them. The first session belonged to the the Developers Track and the
presentation discussed the current state of integration between FIWARE and robotic systems and
presented the different integration mechanisms available, XRCE-DDS and micro-ROS among others. The
second session was included in the Upcoming Trends and Disruptive Technologies Track, this
presentation was more focused on ROS2 and its interfaces with FIWARE. In it, the contributions of ROS2
and micro-ROS with respect to the initial version of the ROS platform were specified and the key
message delivered was that ROS is no longer limited to academic/research applications. ROS2 and
micro-ROS are lowering the entry barriers of open source robotics in commercial applications.

Figure 7.5.2 Presentation about ROS 2 and micro-ROS in the Upcoming Trends and Disruptive
Technologies Track of the FIWARE Summit

5.6 IoT Solutions World Congress (IoTSWC 2019)
The IoT Solutions World Congress (IOTSWC) is an annual fair and congress on IoT in Barcelona and has
been established in 2015. With more than 300 exhibitors and more than 15000 visitors, IOTSWC calls
itself the “largest IoT event in the world to get inspired with new ideas, solutions and people.”
This year, we – the OFERA EU project consortium behind micro-ROS – got the opportunity to present
micro-ROS at the IOTSWC on a booth organized by our project partner FIWARE. The six-page brochure
(PDF) and a 4-minute explainer video designed by the FIWARE marketing team were available and
displayed in the booth, which was organized and constructed by FIWARE. Yet, most important, they
attracted thousands of visitors by the most beautiful exhibit on the fair: a 12m² LEGO city illustrating
different IoT use-cases with tiny sensors, displays, and actuators (see Figure 7.6.1). FIWARE has also
produced a 90-second Youtube video of the booth activities in this event (video link), the part of it that is
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focused on the micro-ROS area includes the intervention of Ralph Lange, from Bosch, who provides a
summary of the micro-ROS ambitions and goals.

Figure 7.6.1. Detail of the LEGO city that was present in FIWARE’s booth at the IoTSWC
The micro-ROS display (see Figure 7.6.2) was next to this LEGO city. Juan Flores and Ralph Lange, who
did the booth service for micro-ROS during the three-day event, had their hands full. From the
micro-ROS team, Bosch and eProsima had prepared a demo on micro-ROS with a Kobuki platform and a
drone. One the first day, this demo was shown more than a hundred times.
About half of the visitors had never heard of ROS before. The fact that ROS and micro-ROS come under
very permissive open-source licenses was appreciated explicitly by most of them. A number of visitors
had already worked with ROS 1 and were eager to learn more about ROS 2 and micro-ROS. Yet, there
were even visitors with hands-on experience with the micro-ROS stack.

Figure 7.6.2. The micro-ROS area within the FIWARE’s booth at the IoTSWC

5.7 ROS Conference (ROSCon 2019)
ROSCon (https://roscon.ros.org) is the most important event of the ROS community. The 2019 edition
was held in Macau, China. This edition has been the biggest to date with about 700 attendants. This
year, micro-ROS was present in two different ways: a talk and booths on the exhibition floor.
The micro-ROS talk was scheduled for the second day of the conference. Ingo Lütkebohle (Bosch) and
Borja Outerelo (eProsima) presented micro-ROS to the ROS community and they put the focus on the
current status of the micro-ROS framework as well as on providing the audience with some rationale on
why to use it and why we need microcontrollers in robots.
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Figure 7.7.1 Presentation of micro-ROS during the second day of the ROSCon19 (Macau, China)
Regarding the exhibition floor, there were two booths with material directly related to micro-ROS, the
Bosch Corporate Research booth and the one from eProsima.
●

●

In the Bosch booth, they had the next evolution of the micro-ROS community demo based on a
Kobuki platform with different hardware setup and some premier of the upcoming updates to
come.
On its turn, the eProsima booth was divided into two different spaces, one dedicated to Fast
RTPS, their well known DDS implementation powering ROS 2 communications. The other space
was dedicated to microcontrollers development with Micro XRCE-DDS and micro-ROS as main
attractions. In this “micro” area, there was a TV showing a reel presentation of micro-ROS, the
video prepared by FIWARE marketing team, and PIAP’s video on benchmarking. Also, in this
area, and grabbing almost all the attraction of the public, there were two different micro-ROS
demonstrations:
○ A first demonstration using a Crazyflie 2.1 and sending data to the RVIz, which was
visualized on the TV screen.
○ A second Crazyflie 2.1 issuing commands to a Kobuki platform to move it (see video
here).
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6 Assessment of KPIs 2019
A reporting dashboard has been created and used to keep track of the (blog) posts, tweets, and other
communication activities that have been carried out, as well as basic analytics. This will allow us to
better keep track of the reach, impressions and engagement of each action.
Website and Blog Posts
First content creation activities in 2019 have been done through the microROS channels. During the
second half of 2019 we produced the first marketing materials with the micro-ROS value proposition
that helped us to start generating awareness within the ROS communities as well as in industry fairs
(together with the showcase of the first demos).
●

Total posts produced in 2019: 12 (10 in https://micro-ros.github.io/allposts) and 2 in fiware.org

We have started joint collaboration and promotion through FIWARE networks in 2019 Q3 with the
creation of the video and further promotional activities were planned for 2020.
Social Media
A total of 60 posts have been shared in partners' social media accounts: Twitter, Facebook and LinkedIn.
Media
We got 5 articles in earned media that can be reviewed in the reporting dashboard.
Marketing Materials
1 brochure/flyer - 1 roll up - 1 video + promo banners
Newsletters
When starting promotion in Q3 2019 microROS was featured in FIWARE newsletter 30/8/2019
Communication KPIs Summary 2019

Activity

Defined actions

Target goal

KPIs - achievements

Active presence
on social
networks

Regular posts
through FIWARE
channels and by
partners of the
consortia

>3 posts/month
(Twitter,
LinkedIn, Facebook)
1 video/year on
YouTube
>10 average likes/share
per post

>60 post - Average 5/month
>15 average engagement
>2 Demos and 1 product video
in partner’s youtube channels

Featured blog

Blog posts or articles

> 10 posts/year

> 15 posts/year
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posts

within FIWARE
website or other
websites

> 1000 visits/year

(https://microros.github.io/
--1.5 page views and fiware.org
+97k new users - 451k page
views)

Marketing
Materials

Promotional material
for world class events
like IoTSWC /
ROSCON

(all project duration)
1 flyer
1 brochure
1 poster
1 infographic

1 Brochure, 1 rollup, 1
promotional video, several
promotional banners

One-to-one
communication

Newsletters Mailings

Featured article every
two FIWARE monthly
newsletters
>1 featured
mailings/year

1 featured article in FIWARE
newsletter

Table 6.1 micro-ROS Communication KPIs summary 2019

Figure 6.1 Analytics dashboard fiware.org
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Figure 6.2 Analytics dashboard Ofera website

Figure 6.3 Analytics dashboard micro-ros website
KPIs Dissemination 2019
A summary of participation in technical conferences and workshops can be found in the reporting
dashboard. In most of the events on-site demonstrations and presentations to customers were done
Activity

Target goal

KPIs /Y1,2,3)

Achievements 2019

Participation in
technical
conferences
and workshops

Raise awareness
on technical and
scientific community:

>5/15/20
technical
presentations
>125/375/500
attendees
>12/37/50
downloads

Participation in 9 events
9 presentations
+4k views in youtube

50 proposed

>11 demos + presentations

ROS Community
ROSCon
FIWARE Summit
ROS-Industrial conferences
and workshops
On-site
demonstrations

Attract customers
Raise awareness
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and presentations
to customers /
users

Presentations and or
demonstrations to target
customers/users

35 responded
35 performed

Presence at major
trade fairs

Market awareness,
Go-To market.
Presence with dedicated
space within FIWARE’s or
some partner’s booth

>=2 large trade
fairs
(Hannover-Mes
se
Industry Fair,
some
other) by end
of project

IoTSWC 2019
Planned Hannover Messe 2020
and IoTSWC 2020

Table 6.2 micro-ROS KPIs Dissemination 2019

7 Communication and Dissemination Plan 2020
Main planned activities for year 2020 include a higher level of promotion of project results in main trade
fairs and events as well as webinars and demo sessions. We will also increase the publication of
technical blogpost and collaboration with organisations and communities for further exploitation of
results.
-

-

-

Periodic Technical Blog Post:
- Promotion of webinars
- Introduction to microROS framework / architecture
- Introduction to the client library
- Getting started with core tutorials
- Use cases and demos
- FIWARE enablers
Events and conferences:
- ROSCON
- FIWARE Summit
- Collaboration with ROS communities: theconstructsim
Featured posts on fiware.org
Promotion through FIWARE newsletters and community events
1 promotional video

Activities and expected KPIs for 2020 are summarised in the table below:
Activity

Objective

KPIs

Awareness and promotion of
project results

At least 100 publications in
Social Media channels (average
8/month)

Communication
Active presence on social
networks
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Editorial content / Blog Posts

Periodical technical blog posts
introducing microROS, Demos
and use cases

At least 10 featured blog post in
fiware.org

Marketing Materials

Support for event promotion
and after event promotion

1 video, technical booklet with
use cases

Newsletters

Promotion of microROS within
the partners’ networks

At least 5 featured news in the
FIWARE monthly newsletter

One to one communications

Foster collaboration and
agreements with ROS
communities and organisations
to promote microROS adoption

At least 2 joint collaborations

Events and Conferences
(industrial events)

Promotion of microROS
outcomes in events like
ROSCON, FIWARE Summit,
IoTSWC, Hannover Messe

At least 1 world class events

Organisation of technical
webinars and participation
(workshops included)

Promotion of microROS
technology, framework and
architecture

5 Demos or webinar
presentations (also supported
by videos in youtube channels)

On-site demonstrations
and presentations to customers
/ users

Presentations and
demonstrations for a technical
audience/users

At least one per
event/workshop

Dissemination

Table 7.1 Communication and Dissemination Plan 2019
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