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Abstract 

This deliverable describes the revised Data Management Plan 

of the TraceBot Project. The key method to make data visible 

and accessible is the AICOR Virtual (Research Building (VRB) 

and the cloud-based openEASE web-service, that is developed 

and hosted by the University of Bremen. Key experimental 

results are targeted for data release on openEASE and the VRB. 

This will allow internal partners as well as third parties to access 

data in a transparent and structured way. 
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1 Executive Summary / Introduction 
 

The TraceBot project focuses on the development of new robotic approaches in the domain of lab 

automation. To tackle this challenge, a large variety of data will be generated, processed and stored 

over the course of the project. 

This includes very specific data in the form of geometric models up to data about semantic execution 

traces of robot operations. Our goal is to share the data from the project as transparent as possible. 

The key method to fulfil this goal is the usage of the cloud-based openEASE and AICOR Virtual 

Research Building (VRB) web-services, that are developed and hosted by the University of Bremen. 

Key experimental results are targeted for data release on these platforms. This will allow internal 

partners, as well as third parties to access data in a transparent and structured way. 

The structure of this deliverable directly follows the suggested outline of the template data 

management plan from the website of the Horizon 2020 program [1]. This deliverable presents the 

updated data management plan (DMP) of the TraceBot project. The original DMP was published as 

D8.2 and updated in D8.4 and D8.6. The updated DMP features mainly editorial changes and the 

introduction of the VRB, since the consortium did not encounter any issues with the original 

description of the DMP. Changes in the document will be underlined. To present the DMP as a whole, 

this deliverable reproduces the content from D8.2, D8.4 and D8.6 plus the changes mentioned above. 

With deliverable D8.5 at hand, the last DMP in D8.6 becomes obsolete. 
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2 Data Summary 
 

2.1.1 What is the purpose of the data collection/generation and its relation to the objectives 
of the project?  

 

The main purpose of data collection is to evaluate the performance of the systems and demonstrators 

that will be developed in the TraceBot project. It will also provide means to analyze structured 

execution traces of traceable laboratory actions and ultimately provide legible data.  

Data is stored in the form of NEEMs (Narrative Enabled Episodic Memory). More information can be 

found in the NEEM-Handbook [2]. 

 

2.1.2 What types and formats of data will the project generate/collect? 
 

We aim to use the service of the openEASE [4] and AICOR Virtual Research Building (VRB) platform 

[5] to openly publish the data and make it available to others. After the original data is stored on these 

platforms, the data can be visualized and collected for further analysis. The structured execution 

traces will also include environmental and object models, sensor data (e.g., vision, tactile), as well as 

robot configuration streams.  

 

FIGURE 1: TRACEBOT ON THE VIRTUAL RESEARCH BUILDING PLATFORM 
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The aforementioned webplatforms are targeting the easy and structured access of robot activity data. 

OpenEASE provides an interface to query semantically annotated data of robot manipulation actions. 

The data representation also contains references to signals, beliefs and sensory streams occurred 

during the manipulation actions to ultimately provide a comprehensive tool to analyze robotic 

systems. The VRB is structured into different rooms called “virtual labs”, that provide an interactive 

web-based space for exploring robot activities, collected data, robot software frameworks as well as 

explanatory material. The combination of both webplatforms allows us to present data as well as 

additional material for conducted experiments in an optimal way. The experiments include full-stack 

robot execution tasks that were conducting the chosen process steps of the TraceBot scenario.  

In addition to experimental data, valuable information has also been generated in work package 1, 

where the consortium made a detailed analysis of the sterility testing use cases and structured them 

into individual process steps and related objects. Steps are accompanied by videos showing how a 

human operator conducts each of these steps. This data can be found on [6]. More details on this 

description can also be found in Deliverable 1.6. This gathered information based on the use case 

analysis will also be made publicly available in the form of papers [3]. 

The project also provides access to a basic ROS scene, including the emulation of the dual arm system, 

ready to be controlled, with the depth camera, as well as several 3d models of the objects involved in 

the process at [7]. This is not collected experimental data, but it provides a basic environment given 

to the community to develop in a setting like the one we used in the context of the project. 

 

2.1.3 Will you re-use any existing data and how? 
 

Existing data will not be reused. 

 

2.1.4 What is the origin of the data? 
 

The data is produced by: 

• Robot sensors, 

• Robot control software, 

• Observations by the developers, 

• Manual and automatic creation of data by the developers and use case analysts. 

 

2.1.5 What is the expected size of the data? 
 

Several MiBs to several GiBs, depending on the duration of the experiment, the bandwidth of the 

sensor data, and the level of detail of the stored data. 

 

2.1.6 To whom might it be useful ('data utility')? 
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• Scientific evaluators, seeking to confirm the validity of the results. 

• Researchers, interested in measuring the performance of their algorithms against known data 

sets using real-world data. 

• Other TraceBot partners. 

• Researchers and students for educational purposes. 

 

   



TraceBot receives funding from the European Union's H2020-EU.2.1.1. INDUSTRIAL LEADERSHIP programme (grant agreement No 101017089) 

 

 

 

 

 

10 

  

 

 

D8.4 Data Management Plan 

 

 
3 FAIR Data 
 

3.1 Making data findable, including provisions for metadata 
 

3.1.1 Are the data produced and/or used in the project discoverable with metadata, 
identifiable and locatable by means of a standard identification mechanism (e.g., 
persistent and unique identifiers such as Digital Object Identifiers)? 

 

We will use the openEASE mechanisms to generate a DOI for each experiment, which will group 

several types of data streams. Each collection of NEEMs (Narrative Enabled Episodic Memory) will 

be stored as a git repository on a gitlab which is part of the NEEM-Hub at the University of Bremen. 

DVC (Data Version Control) is used for versioning. Each repository is linked to a metafile in JSON 

format and will contain at least name, a description a list of keywords and unique ID. 

OpenEASE acts as a front end for the NEEM-Hub [8] and will utilize the metafiles to make the NEEMs 

searchable. Gitlab can also be used to search for repositories. It allows the lookup of data sets by 

searching for them by name and author. 

 

3.1.2 What naming conventions do you follow? 
 

Each openEASE experiment related to TraceBot will be named TraceBot-<experimentname>-

<version>. 

 

3.1.3 Will search keywords be provided that optimize possibilities for re-use? 
 

Yes, the researchers will be able to choose keywords freely, which get attached to the metadata 

describing the experiment. 

 

3.1.4 Do you provide clear version numbers? 
 

Yes, a DVC system is used. 

 

3.1.5 What metadata will be created? In case metadata standards do not exist in your 
discipline, please outline what type of metadata will be created and how. 

 

Gitlab already provides the following information: 

• Name of the uploader 

• Copyright holder 

• License 
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• Version 

• Date of publication 

 

The metafiles of the experiments contain the following entries: 

• Name for the experiment 

• List of keywords 

• Description 

We recommend, that the description contains at least the following additional information: 

• Date in which the data was recorded 

• DOIs / URLs of related scientific publications 
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3.2 Making data openly accessible 
 

3.2.1 Which data produced and/or used in the project will be made openly available as the 
default? If certain datasets cannot be shared (or need to be shared under restrictions), 
explain why, clearly separating legal and contractual reasons from voluntary 
restrictions. Note that in multi-beneficiary projects it is also possible for specific 
beneficiaries to keep their data closed if relevant provisions are made in the 
consortium agreement and are in line with the reasons for opting out. 

 

The data used to produce scientific publications by the academic partners is the main target for 

publication. If the data produced contains confidential business information originating from the 

industrial partners, the data will be modified before publication to protect their business interests 

unless agreed otherwise by the affected industrial partner. 

We will encourage all the researchers producing project related publications to publish their data 

according to this DMP, but they have the option to decline after stating their reasons. One example 

where data can only be published under constraints is data which reveals details about the gripper 

hardware, which is due to the gripper design being patented. 

As previously described, besides the experimental data, a detailed use case analysis can already be 

found online and is openly accessible [6]. Publication of experiment data related to our final 

demonstrations is scheduled for Summer 2025. 

 

3.2.2 How will the data be made accessible (e.g., by deposition in a repository)? 

 

By uploading the data as an experiment in the openEASE web platform and the VRB. 

We are also targeting a collaboration with two EU initiatives fostering exchange in AI and Robotics in 

Europe to make the data more accessible. 

The AI-on-Demand Platform (AIoD; [9]) serves as a collaborative hub aimed at supporting European 

AI research and innovation. It promotes the exchange of knowledge, experimentation, and the 

development of advanced solutions and technologies in AI and AI-driven robotics. AIoD provides a 

space for the AI community, including researchers, students, SMEs, tech providers, and other EU 

entities, enabling them to share AI insights, utilize educational resources, discover AI applications' 

potential, and connect with peers and experts. By providing our collected data to the AI asset database 

of this platform, accessibility and visibility is increased. 

The euROBIN initiative [10] aims to enhance robotic capabilities in diverse and unstructured 

environments by focusing on the transferability of skills and knowledge. This strategy involves leading 

European experts addressing key areas like physical interaction, machine learning, abstract 

knowledge processing, and human-centric design, demonstrated across impactful sectors like robotic 

manufacturing, personal robots, and outdoor robots for sustainable communities. Crucially, 

euROBIN plans to establish a network of excellence, centralizing software, data, and knowledge 

exchange through the EuroCore repository, fostering a collaborative ecosystem where European 

robots share and learn collectively to adapt to a wide range of human tasks. Within the EuroCore 
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Repository, we see a high potential to contribute our structured data from NEEMs to provide access 

to semantically annotated robot execution traces. 

 

3.2.3 What methods or software tools are needed to access the data? 
 

We offer two options to interact with the data. 

For visualizing the supported types of data, only an internet browser is necessary. This is a very low 

barrier of entry made possible by the mentioned platforms. Semantic information can be queried 

through standardized languages. To have full access to the data, it will be possible to download the 

datasets and work on them locally using openEASE and ROS tools.  

It is also possible to get the data by using DVC, git and hadoop to pull the data directly from the 

NEEM-Hub and work locally with KnowRob [11] or their own tools. 

 

3.2.4 Is documentation about the software needed to access the data included? 

 

Yes, this is available on the openEASE website and in the NEEM handbook [2]. 

 

3.2.5 Is it possible to include the relevant software (e.g. in open-source code)? 

 

The openEASE website currently does not support direct linking of relevant open-source software. 

But on the corresponding VRB virtual lab we can include links to the relevant software as well as 

additional material relevant for usage. 

 

3.2.6 Where will the data and associated metadata, documentation and code be deposited? 
Preference should be given to certified repositories which support open access where 
possible. 

 

The data will be deposited on the openEASE and VRB server that is hosted at the University of 

Bremen. Use case analysis data is stored in git repositories and published through gitlab pages. The 

latter can be arbitrarily exchanged, since the data is fully stored in git repositories, generated with 

mkdocs and then published to a simple static content serving webserver.  

 

3.2.7 Have you explored appropriate arrangements with the identified repository? 
 

Yes, the openEASE and VRB project is managed by the Artificial Intelligence department of the 

University of Bremen, which is a partner in the TraceBot project and has agreed to host the data 

generated in the project. 
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3.2.8 If there are restrictions on use, how will access be provided? 

 

There are currently no restrictions: the data hosted there is available freely without cost. 

 

3.2.9 Is there a need for a data access committee? 

 

No. 

 

3.2.10 Are there well described conditions for access (i.e. a machine readable license)? 

 

Yes, a machine readable LICENSE.md file will be stored in the git repository of the openEASE NEEM-

Hub gitlab at the University of Bremen. 

 

3.2.11 How will the identity of the person accessing the data be ascertained? 
 

Users who want to upload data need to create an account. Accessing the data is possible without one. 

The creation of users in the system is administered by the TraceBot project members of the University 

of Bremen (UOB). Every partner of the TraceBot project can contact UOB to get an account for data 

uploading. 
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3.3 Making data interoperable 
 

3.3.1 Are the data produced in the project interoperable, that is allowing data exchange and 
re-use between researchers, institutions, organizations, countries, etc. (i.e., adhering 
to standards for formats, as much as possible compliant with available (open) software 
applications, and in particular facilitating re-combinations with different datasets 
from different origins)? 

 

The data produced in the project is interoperable using the tools provided by the openEASE platform. 

It offers a low barrier access using a web server and a modern browser-based client. It also offers its 

own standard for data storage and complete data access, which is based on JSON and MongoDB. 

Additionally, you can download the data directly from the NEEM-Hub. 

 

3.3.2 What data and metadata vocabularies, standards or methodologies will you follow to 
make your data interoperable?  

 

We will follow the openEASE method that focuses on ensuring compliance with the data structures of 

the Robot Operating System (ROS) to ensure interoperability within the robotics community. 

 

3.3.3 Will you be using standard vocabularies for all data types present in your data set, to 
allow interdisciplinary interoperability? 

 

We are supporting interdisciplinary interoperability since any kind of data can be uploaded to the 

NEEM-Hub and accessed by anyone. 

 

3.3.4 In case it is unavoidable that you use uncommon or generate project specific 
ontologies or vocabularies, will you provide mappings to more commonly used 
ontologies?  

 

Yes, the SOMA ontology [12] used by openEASE uses DOLCE+DnS Ultralite (DUL) as upper-level 

ontology. 
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3.4 Increase data re-use (through clarifying licences) 
 

3.4.1 How will the data be licensed to permit the widest re-use possible?  

 

The researchers will have the option to choose their preferred data license, but we strongly suggest 

using one of the Creative Commons (CC) licenses, for example CC-BY-SA, which grants the right to 

re-distribute the data and make derivative works only if they give the authors credit, and that those 

derivative works are also released using the same license. 

If the project produces code to be released to the public, a free-software license is recommended, such 

as the GNU General Public License (GPLv3+ or LGPLv3+). If the researchers desire a more permissive 

license, the Apache 2.0 License is recommended. The choice of license is left to the authors/copyright 

holders. 

 

3.4.2 When will the data be made available for re-use? If an embargo is sought to give time 
to publish or seek patents, specify why and how long this will apply, bearing in mind 
that research data should be made available as soon as possible. 

 

The data will be available for the selected scientific publications of the project once the respective 

papers have been accepted for publication. The data should be available no later than 6 months after 

the submission of the final version of the manuscript. 

 

3.4.3 Are the data produced and/or used in the project useable by third parties, in particular 
after the end of the project? If the re-use of some data is restricted, explain why.  

 

Yes, the data is reusable by third parties, even after the end of the project. 

3.4.4 How long is it intended that the data remains re-usable? 

 

Long term reusability of the data is a difficult issue given the speed of change of the robotics software 

eco-system. For this we will rely on the assurances of the openEASE service, and it is expected to be 

at least ten years (until 2031). This ensures an enduring data availability for following projects and 

research endeavors. To fulfill this goal, openEASE implements multiple measures to ensure the 

availability and security of the data. The data is backed up by multiple servers in different buildings 

to ensure that hardware defects will not cause a loss of data. To prevent unauthorized access and 

manipulation of the system, the management interfaces of the servers are secured. The physical access 

to the system is also strongly limited. 

 

3.4.5 Are data quality assurance processes described? 

 

No.   
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4 Allocation of resources 
 

4.1.1 What are the costs for making data FAIR in your project? 
 

There is the time budget needed to collect, organize, and prepare the data for publication, which is 

covered by the authors. The costs of the data hosting as well as the openEASE and VRB services are 

covered by the University of Bremen, currently the only responsible for the openEASE and VRB 

service. 

4.1.2 How will these be covered? Note that costs related to open access to research data are 
eligible as part of the Horizon 2020 grant (if compliant with the Grant Agreement 
conditions). 

 

N/A. 

 

4.1.3 Who will be responsible for data management in your project?  
 

The University of Bremen as the host of the openEASE,VRB and NEEM-Hub server will act as the 

responsible for the data management within TraceBot. 

 

4.1.4 Are the resources for long term preservation discussed (costs and potential value, who 
decides and how what data will be kept and for how long)? 

 

The long-term preservation of project data is assured through the existing infrastructure detailed in 

section 3.4.4. This infrastructure is designed for ongoing, indefinite operation and is expected to 

remain active for the foreseeable future. As such, the costs associated with long-term data storage are 

already accounted for within the maintenance of this infrastructure, eliminating the need for 

additional or dedicated funding for preservation. 

The decision to retain data is therefore simplified, as all project-related datasets will be preserved in 

alignment with the operational longevity of the infrastructure. This approach ensures that the data 

remains accessible for future research, collaboration, and potential re-use. 
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5 Ethical aspects 
 

5.1.1 Are there any ethical or legal issues that can have an impact on data sharing? These 
can also be discussed in the context of the ethics review. If relevant, include references 
to ethics deliverables and ethics chapter in the Description of the Action (DoA). 

 

No. 

 

5.1.2 Is informed consent for data sharing and long-term preservation included in 
questionnaires dealing with personal data?  

 

Currently we don't expect data sets that include personal information. 

6 Other issues 
 

6.1.1 Do you make use of other national/funder/sectorial/departmental procedures for data 
management? If yes, which ones? 

 

No. 

7 Conclusion 
 

TraceBot is developing novel ways to enable robots to verify their own actions to ultimately perform 

more robustly and reliably. A key to reach that goal is the availability of rich semantic data which the 

robot can analyse to reason about the correct executions of actions, by building on a large database of 

episodic memories and other relevant data. 

In TraceBot, we will use the openEASE and VRB platform as a foundation for such kind of data, which 

not only enables robots to analyse execution traces, but also allows researchers worldwide to interact 

with this kind of data in a structured way. The consortium will continuously analyse the data 

requirements to support verifiable robot manipulation scenarios and provide this data on the 

aforementioned platforms. In general, data will be published transparently which makes re-use by 

other parties easy and therefore directly supports the transfer of the research results of TraceBot into 

the industry, society, and academia.  

With this updated version of the DMP listed under D8.5, the older version 8.6 becomes obsolete. 

Editorial changes and information about additional data storage places for increased visibility have 

been addressed in this updated DMP. 

  



TraceBot receives funding from the European Union's H2020-EU.2.1.1. INDUSTRIAL LEADERSHIP programme (grant agreement No 101017089) 
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D8.4 Data Management Plan 
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