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Data Management? 
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• Store

• Organize

• Annotate

• Process

• Share

• Publish

• Reuse 



GBM Compact Symposium 2024 – Workshop 1 32024-09-26



GBM Compact Symposium 2024 – Workshop 1

Significance of research data management

• Intrinsic motivation

• Impact and efficiency of my research

• Extrinsic factors

• Funding agency demands

• Good Scientific Practice

• Ethical aspect

• Make science more sustainable

• Promote Open Science and data sharing

4

• https://www.dfg.de/en/research_funding/principles_dfg_funding/research_data/index.html
• https://erc.europa.eu/sites/default/files/document/file/ERC_info_document-Open_Research_Data_and_Data_Management_Plans.pdf
• https://twitter.com/BMBF_Bund/status/1571801906074337280?s=20&t=krDcwOPMuPwjs-VisYBgVg
• https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0347

2024-09-26

https://www.dfg.de/en/research_funding/principles_dfg_funding/research_data/index.html
https://erc.europa.eu/sites/default/files/document/file/ERC_info_document-Open_Research_Data_and_Data_Management_Plans.pdf
https://twitter.com/BMBF_Bund/status/1571801906074337280?s=20&t=krDcwOPMuPwjs-VisYBgVg
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0347
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Research Data Management Challenges
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File storage and organization: The data deluge

               

                            

A lot of data can pile up… … external hard drives?
Could get lost or damaged!

Institutional, backed-up storage
(often demaded by IT policy)
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Research Data Management Challenges
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The risk of data fragmentation

An external collaborator
doing image analysis

               

                            

Sending
a copy…

Interim results to
show in Lab meeting / 

seminars, etc.

Figure with
JPEG exports
stored locally

Institutional, backed-up storage

Cond A Cond B

G
en

e 
A

G
en

e 
B

A lab colleague
needs the data on a 
special workstation

               

                            

Sending
a copy…

Derived
data saved
elsewhere
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Research Data Management Challenges
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Is the data understandable and reproducible?

Paper submitted!

Editor: 
„Please provide
the underlying
original data.“

Repository Provider: 
„Please enrich your

data with a complete
set of metadata.“

Which were the
original file(s) here?

Scientific Paper with great
results and interesting findings

Jane Doe, John Do, Max Mustermann, Rainer Forscher

Gibberisch placeholder for a paper test here… It is just for the graphical
effect, you know. Gibberisch placeholder for a paper test here… It is just for
the graphical effect, you know. Gibberisch placeholder for a paper test here…
It is just for the graphical effect, you know. Gibberish placeholder for a paper
test here… It is just for the graphical effect, you know. Gibberish placeholder
for a paper test here… It is just for the graphical effect, you know. Gibberish
placeholder for a paper test here… It is just for the graphical effect, you
know. Gibberish placeholder for a paper test here… It is just for the graphical
effect, you know.

Gibberisch placeholder for a paper test
here… It is just for the graphical effect,
you know. Gibberisch placeholder for a
paper test here… It is just for the
graphical effect, you know. Gibberisch
placeholder for a paper test here… It is
just for the graphical effect, you know.
Gibberish placeholder for a paper test
here… It is just for the graphical effect,
you know. Gibberish placeholder for a
paper test here… It is just for the
graphical effect, you know. Gibberish
placeholder for a paper test here… It is
just for the graphical effect, you know.
Gibberish placeholder for a paper test
here… It is just for the graphical effect,
you know.

What metadata?

How exactly was this
analyzed?

Reviewer: 
„Please show

reproducibility of 
your analysis

pipeline.“
Cond A Cond B

G
en

e 
A

G
en

e 
B
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Research Data Management Challenges
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Is data trustworthy and reusable for others?

Paper published. What else could happen?

Other researcher: 
„We have developed a new tool

and would like to reuse your data
for our research“

Scientific Paper with great
results and interesting findings

Jane Doe, John Do, Max Mustermann, Rainer Forscher

Gibberisch placeholder for a paper test here… It is just for the graphical
effect, you know. Gibberisch placeholder for a paper test here… It is just for
the graphical effect, you know. Gibberisch placeholder for a paper test here…
It is just for the graphical effect, you know. Gibberish placeholder for a paper
test here… It is just for the graphical effect, you know. Gibberish placeholder
for a paper test here… It is just for the graphical effect, you know. Gibberish
placeholder for a paper test here… It is just for the graphical effect, you
know. Gibberish placeholder for a paper test here… It is just for the graphical
effect, you know.

Gibberisch placeholder for a paper test
here… It is just for the graphical effect,
you know. Gibberisch placeholder for a
paper test here… It is just for the
graphical effect, you know. Gibberisch
placeholder for a paper test here… It is
just for the graphical effect, you know.
Gibberish placeholder for a paper test
here… It is just for the graphical effect,
you know. Gibberish placeholder for a
paper test here… It is just for the
graphical effect, you know. Gibberish
placeholder for a paper test here… It is
just for the graphical effect, you know.
Gibberish placeholder for a paper test
here… It is just for the graphical effect,
you know.

Science Sleuth / Integrity 
check algorithms / AI: 

„There is an indication that the
figure was illegitimately

manipulated“

Reusable research
data might increase

your scientific
impact! *

RDM and 
documentation are

measures of scientific
integrity and protect

from false
accusations

*Colavizza, G., Hrynaszkiewicz, I., Staden, I., Whitaker, K., & Mcgillivray, B. (2020). The citation advantage of linking 

publications to research data. PLoS ONE, 15(4), e0230416. https://doi.org/10.1371/journal.pone.0230416

https://doi.org/10.1371/journal.pone.0230416
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The bioimage data type
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Microscopy data is (often):

• high-dimensional (X, Y, Z, Channel, Time, …)

• saved in proprietary file formats

• of large file size (often GB- or even TB-range)

• produced with complex experimental setups

• used for quantitative analysis → derived data

• … i.e., cumbersome to manage?

Courtesy of: Y. Stahl, S. Weidtkamp-Peters, HHU Düsseldorf

Courtesy of: Jan Huisken, University of Göttingen

2024-09-26
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What defines „good“ data management?
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The FAIR principles for data and data stewardship

14

• Wilkinson et al., 2016, Scientific Data, DOI: 10.1038/sdata.2016.18, CC-BY 4.0 (http://creativecommons.org/licenses/by/4.0)

• Jacobsen et al., 2020, FAIR Principles: Interpretations and Implementation Considerations. Data Intelligence, DOI: 10.1162/dint_r_00024

Guiding principles
(not a dictation of technical solutions)

Goal is machine-readability
(not only human ability to reuse)

Findable Accessible Interoperable Reusable

2024-09-26

http://creativecommons.org/licenses/by/4.0
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The FAIR principles for data and data stewardship
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• Wilkinson et al., 2016, Scientific Data, DOI: 10.1038/sdata.2016.18, CC-BY 4.0 (http://creativecommons.org/licenses/by/4.0)

• Jacobsen et al., 2020, FAIR Principles: Interpretations and Implementation Considerations. Data Intelligence, DOI: 10.1162/dint_r_00024

Guiding principles
(not a dictation of technical solutions)

Goal is machine-readability
(not only human ability to reuse)

Findable Accessible Interoperable Reusable

2024-09-26

„AI‘s Dirty Little Secret:
Without FAIR Data, It‘s Just Fancy Math“

- Josh Moore, Susanne Kunis, ELMI 2024
(https://zenodo.org/doi/10.5281/zenodo.11235512)

http://creativecommons.org/licenses/by/4.0
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The FAIR principles for data and data stewardship
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• Wilkinson et al., 2016, Scientific Data, DOI: 10.1038/sdata.2016.18, CC-BY 4.0 (http://creativecommons.org/licenses/by/4.0)

• Jacobsen et al., 2020, FAIR Principles: Interpretations and Implementation Considerations. Data Intelligence, DOI: 10.1162/dint_r_00024

Guiding principles
(not a dictation of technical solutions)

Goal is machine-readability
(not only human ability to reuse)

Findable Accessible Interoperable Reusable
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„AI‘s Dirty Little Secret:
Without FAIR Data, It‘s Just Fancy Math“

- Josh Moore, Susanne Kunis, ELMI 2024
(https://zenodo.org/doi/10.5281/zenodo.11235512)

„Most of the world’s bioimaging data 
lacks a clear path to being shared.“

- Josh Moore, Susanne Kunis, ELMI 2024
(https://zenodo.org/doi/10.5281/zenodo.11235512)

http://creativecommons.org/licenses/by/4.0
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What is needed to make data reusable?
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2016 2018 2020 2022 2024 & beyond

The „FAIR 
principles“
published

The decision to build
the EOSC (European 
Open Science Cloud)

→ I3D:bio project (DFG-funded)

→ NFDI4BIOIMAGE, a
consortium of the NFDI

Professionalize bioimaging-specific
research data management in Germany 
(aligned with international efforts)

In Germany:
• Small-scale funding lines for data infrastructures
• Building the Nationale Forschungsdateninfrastruktur (NFDI)
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Nationale Forschungsdateninfrastruktur

182024-09-26

Network of
collaborating

CONSORTIA
(scientific discipline or method)

“The aim (…) is to systematically manage (…) research data, provide long-term 
data (…) accessibility, and network the data both nationally and internationally.”

Adapted from: https://www.dfg.de/foerderung/programme/nfdi/informationsmaterialien/index.html, copyright: Deutsche Forschungsgemeinschaft

https://nfdi.de

https://www.dfg.de/foerderung/programme/nfdi/informationsmaterialien/index.html
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The consortium NFDI4BIOIMAGE

1910/04/24

2

2

2

Involved institutions all over Germany
Lead: Heinrich Heine University Düsseldorf

Speaker: Prof. Dr. Stefanie Weidtkamp-Peters

Community Use Cases

Data stewards (DaSts) & Research 

Software Engineers (RSE)

IT

IT

Modified after: Stefanie Weidtkamp-Peters. (2023, Juni 22). NFDI4BIOIMAGE - National Research Data Infrastructure 
for Microscopy and BioImage Analysis - Online Kick-Off 2023. Zenodo. https://doi.org/10.5281/zenodo.8070038

IT IT resources for the consortium

Responsible Co-Applicant Institutions

Participating Institutions

https://doi.org/10.5281/zenodo.8070038
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We offer a Help Desk to support you!

20

https://nfdi4bioimage.de

2024-09-26
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I3D:bio – OMERO-centered RDM project

21

Information Infrastructure 

for BioImage Data (I3D:bio)

• DFG-funded: 2022-2025

• Partners: HHU Düsseldorf, Uni Osnabrück, 

Uni Freiburg, DKFZ Heidelberg

• Goal: 

• Implement new OMERO instances in 

Germany

• Provide training for OMERO users

Taken from the I3D:bio grant proposal and published in: Stefanie Weidtkamp-Peters, Janina Hanne, & Christian 
Schmidt. (2023, Mai 3). A journey to FAIR microscopy data. Zenodo. https://doi.org/10.5281/zenodo.7890311 2024-09-26

https://doi.org/10.5281/zenodo.7890311
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The I3D:bio knowledge hub

22

https://www.i3dbio.de

2024-09-26
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What‘s next?

232024-09-26

• OMERO as a tool for bioimaging data management
Tom Boissonnet

• Reproducible image analysis workflows with OMERO software APIs
Michele Bortolomeazzi

• Publishing datasets in public archives for bioimage data
Ksenia Krooß

• Meet us at the Research Data Management Booth throughout the
day (+ Lena Krämer)
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