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What you will learn

• NFDI4BIOIMAGE: Who we are and what we offer

• Basic Research data management (RDM) for image data

• Image storage and organisation with OMERO

• Publishing image data: how and where
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Introduction NFDI4Bioimage
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NFDI → Nationale ForschungsDatenInfrastruktur is a Germany-wide initiative that

⚫ systematically organizes,

⚫ preserves,

⚫ and makes research data accessible across disciplines

NFDI4Bioimage → Nationale ForschungsDatenInfrastruktur für Bioimaging

*modified from Moore, J.A. et al. (2024) NFDI4BIOIMAGE - National Research Data Infrastructure for Microscopy and Bioimage Analysis. https://doi.org/10.5281/zenodo.13168692
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Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

• Support the bio-imaging community in RDM topics via our helpdesk 

service or direct contact 

• Guide data handling, metadata annotations, data upload to 

community repositories (such as BioImage Archive, Image Data 

Resources and others)

• Develop tools and workflows for the community

• Connect to experts in the consortium and beyond

• Share training materials and offer trainings

reach us with questions and feedback via

helpdesk@nfdi4bioimage.de or forum.image.sc 

Introduction NFDI4Bioimage
Public data depositionOMERORDM in Bioimaging
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Planning

Collection

Analysis
Data 

publication 
and archival

Reuse Research 
Data 

Lifecycle

…is about the process of:

• Handling

• Organizing

• Storing

• Preserving

• Sharing

…research data throughout its lifecycle

Research data managment (RDM)
Public data depositionOMERORDM in Bioimaging
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• Basic prerequisite for good scientific practice

• Credibility, traceability of own research by third parties

• Reproducibility of research results

• Compliance with the requirements of research funders and publishers

• Minimising the risk of data loss

• Simplifying future reuse and ensuring long-term interpretability of data

• Supporting open science, enabling new findings, meta-analyses and 
collaborations

Reused from : Weiner, B., Wünsche, S., Kühne, S., Voigt, P., Frericks, S., Hoffmann, C., Elze, R., & Gey, R. (2020, April 30). Crashkurs Forschungsdatenmanagement. Zenodo. https://doi.org/10.5281/zenodo.3778431

Why RDM?
Public data depositionOMERORDM in Bioimaging

https://doi.org/10.5281/zenodo.3778431
https://doi.org/10.5281/zenodo.3778431
https://doi.org/10.5281/zenodo.3778431
https://doi.org/10.5281/zenodo.3778431


7

Microscopy data is (often):

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

• saved in proprietary file formats

• of large file size 

(often in GB-, sometimes in TB-range)

• produced with complex experimental setups

• used for quantitative analysis → derived data

→ cumbersome to handle, store, and share

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

Courtesy of: Jan Huisken, University of Göttingen

Reused from: Fuchs, V. A. F., Schmidt, C., & Boissonnet, T. (2024, Mai 6). [Workshop] FAIR data handling for microscopy: Structured
metadata annotation in OMERO. Zenodo. https://doi.org/10.5281/zenodo.11109616, CC-BY 4.0

The bioimage data type
Public data depositionOMERORDM in Bioimaging

https://doi.org/10.5281/zenodo.11109616


8

OMERO

Day-to-day image data 
management with OMERO

Public data depositionOMERORDM in Bioimaging



• Open Microscopy Environment Remote Objects

• RDM platform for microscopy data

• Access open training server: https://omero-
training.gerbi-gmb.de/

• Open software for

managing, sharing and analysing image data

9

Covered by
OMERO

Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317) 

Public data depositionOMERORDM in Bioimaging
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OMERO – What is it?

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: Re-usable, adjustable, multi-
purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588

From isolated data silos…

Public data depositionOMERORDM in Bioimaging
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OMERO – What is it?

Adapted from: Schmidt C., Bortolomeazzi M., Boissonnet T., Fortmann-Grote C. et al. (2023). I3D:bio‘s OMERO training material: Re-usable, adjustable, multi-
purpose slides for local user training. Zenodo. DOI: 10.5281/zenodo.8323588

… to centralized, structured 
data management

Public data depositionOMERORDM in Bioimaging
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OMERO – What is it?

OMERO: An open-source software for image data management
OMERO = „OME Remote Objects“

Created by the Open Microscopy Environment Consortium (OME) 

• User computer
• Microscope computer
• Processing / analysis server

• Installed on an institute or central IT server
• Storage and handling of imaging data
• Accessible from outside via „clients“

Public data depositionOMERORDM in Bioimaging

Adapted from https://docs.openmicroscopy.org/omero/5.6.3/users/index.html
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Data management for everyone in the lab

• Group leaders
• Overview of projects
• Monitor progress
• Long term archiving

• Experimenters
• Knows all the details of 

a project, which 
experiment worked, 
which had an issue

• Can organize and 
annotate data

• Bioimage analyst
• Needs metadata for 

processing
• Share results back
• Traceability of analysis

Reused from: C. Schmidt, T. Boissonnet, M. Müller. (2025) Introduction to FAIR data bioimage management, and OMERO. OMERO workshop at University of Konstanz.

Public data depositionOMERORDM in Bioimaging
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Microscope
+

local storage

User

https://omero.uni-konstanz.de

Data transfer workflow
Public data depositionOMERORDM in Bioimaging
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Microscope
+

local storage

• Client for image upload 
to OMERO

• Metadata annotation

• Image processing
• Plugin for image download from OMERO
• Plugin for image upload to OMERO

• Storage
• Organisation (e.g., 

projects, datasets, tags)
• Metadata annotation 

(e.g., Key-Value-Pairs)
• Figure creation 

(OMERO.figure)

User

https://omero.uni-konstanz.de

Data transfer workflow
Public data depositionOMERORDM in Bioimaging

https://omero.uni-konstanz.de/
https://omero.uni-konstanz.de/
https://omero.uni-konstanz.de/
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Microscope
+

local storage

• Client for image upload 
to OMERO

• Metadata annotation

• Image processing
• Plugin for image download from OMERO
• Plugin for image upload to OMERO

1

Image
acquisition

2Upload to
OMERO

Organisation &
metadata annotation

Image
processing

Figure
creation

• Storage
• Organisation (e.g., 

projects, datasets, tags)
• Metadata annotation 

(e.g., Key-Value-Pairs)
• Figure creation 

(OMERO.figure)

3

4

5

Data transfer workflow
Public data depositionOMERORDM in Bioimaging
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OMERO.web – the main user interface

Reused from: Ksenia Krooß, Talk at GFPi Sommertagung, May 17th, 2024

User-
Project-
Dataset-

Image file

Preview of 
the images 

in the 
dataset

Figure 
preparation

Technical 
metadata

Tags for 
flexible 

organization

Key-Value 
pairs for 
metadata 

annotation

Public data depositionOMERORDM in Bioimaging
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OMERO.web – the main user interface

Reused from: Ksenia Krooß, Talk at GFPi Sommertagung, May 17th, 2024

User-
Project-
Dataset-

Image file

Preview of 
the images 

in the 
dataset

Figure 
preparation

Technical 
metadata

Tags for 
flexible 

organization

Key-Value 
pairs for 
metadata 

annotation

1. Two-tier folder hierarchy
 → Use TAGS for data organisation

2. Data belongs to a user in a group
 → membership in multiple groups possible

Public data depositionOMERORDM in Bioimaging



– demo

If you like detective games and riddles, try the OMERO Treasure Hunt! 

Start your adventure here:
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511

Public data depositionOMERORDM in Bioimaging

Boissonnet, T. (2024). OMERO Treasure Hunt: An interactive annotation learning activity. German BioImaging (GerBI-GMD) / NFDI4BIOIMAGE. Available at: https://omero-training.gerbi-gmb.de/.

https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/webclient/?show=image-27511
https://omero-training.gerbi-gmb.de/
https://omero-training.gerbi-gmb.de/
https://omero-training.gerbi-gmb.de/
https://omero-training.gerbi-gmb.de/
https://omero-training.gerbi-gmb.de/
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Public image data deposition

Public data depositionOMERORDM in Bioimaging
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Reproducibility crisis

Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016). https://doi.org/10.1038/533452a

... the persistent observation that 
numerous scientific findings 
cannot be confirmed in repeated 
studies.

Public data depositionOMERORDM in Bioimaging
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"Data is available upon request", NFDI4BIOIMAGE Consortium (2024): 
NFDI4BIOIMAGE data management illustrations by Henning Falk, 
Zenodo, https://doi.org/10.5281/zenodo.14186100, is used under a CC BY 
4.0 license. Modifications to this illustration include cropping.

In fact, data is mostly NOT 

available upon request:

Example studies:

• Vines et al., 2014: only ~ 26 % 

of data available upon request

• Tedersoo et al., 2021: only ~ 

39 % of data available upon 

request (with large variability)

Tedersoo, L., Küngas, R., Oras, E. et al. Sci Data 8, 192 (2021). https://doi.org/10.1038/s41597-021-00981-0
Vines et al, Current Biology, Volume 24, Issue 1, 2014, https://doi.org/10.1016/j.cub.2013.11.014 
Reused from: C. Schmidt, T. Boissonnet, M. Müller. (2025) Introduction to FAIR data bioimage management, and OMERO. OMERO workshop at University of Konstanz.

Data availability?
Public data depositionOMERORDM in Bioimaging

https://github.com/NFDI4BIOIMAGE/Postcards-2024?tab=readme-ov-file#Data-is-available-upon-request
http://falk-illustrations.de/
https://doi.org/10.5281/zenodo.14186100
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1038/s41597-021-00981-0
https://doi.org/10.1016/j.cub.2013.11.014
https://doi.org/10.1016/j.cub.2013.11.014
https://doi.org/10.1016/j.cub.2013.11.014
https://doi.org/10.1016/j.cub.2013.11.014
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• Proof of your scientific work

• Increased visibility of your research

• Data reuse leads to new scientific 
findings

• Increased efficiency of reuse

• Increased transparency of your 
research

• Mandatory by funders

• Data may contain sensitive 
information →
Pseudonymisation

• The timing of the publication 
might not be optimal →
Embargo

Why publish your research data?
Public data depositionOMERORDM in Bioimaging
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How to get the most out of 
your data publication?

• FAIR (meta)data
(Findable, Accessible, Interoperable, Reusable)

• „fit for purpose“

• Rich metadata annotation

• Way of publication
(e.g., discipline-specific repository)

Public data depositionOMERORDM in Bioimaging
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Findable Accessible Interoperable

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18 
https://www.go-fair.org/fair-principles/

Reusable

• Use machine-
readable metadata 
to describe data

• Assign unique 
identifiers (e.g., DOI) 
to data and metadata

• Register data and 
metadata in a 
searchable resource

• Enrich data and 
metadata with precise 
and relevant 
attributes

• Usage rights and 
acknowledgement

• Follow community 
standards

• Standardized and open 
communication protocol 
for data retrieval (e.g., 
https)

• Authentication and 
authorization if possible

• Metadata remains 
accessible even if the 
actual data is no longer 
available

• Metadata use 
controlled vocabulary

• utilize universal
knowledge 
representation 
languages

• References to other 
data and metadata

The FAIR principles
Public data depositionOMERORDM in Bioimaging

https://doi.org/10.1038/sdata.2016.18
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Findable Accessible Interoperable Reusable

• Use machine-
readable metadata 
to describe data

• Assign unique 
identifiers (e.g., DOI) 
to data and metadata

• Register data and 
metadata in a 
searchable resource

• Enrich data and 
metadata with precise 
and relevant 
attributes

• Usage rights and 
acknowledgement

• Follow community 
standards

• Standardized and open 
communication protocol 
for data retrieval (e.g., 
https)

• Authentication and 
authorization if possible

• Metadata remains 
accessible even if the 
actual data is no longer 
available

• Metadata use 
controlled vocabulary

• utilize universal
knowledge 
representation 
languages

• References to other 
data and metadata

MetadataRepository

→ Note:
Comprehensive metadata annotation and the right 
repository alone already have a major impact on FAIRness

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18 
https://www.go-fair.org/fair-principles/

The FAIR principles
Public data depositionOMERORDM in Bioimaging
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How to get the most out of 
your data publication?

• FAIR (meta)data
(Findable, Accessible, Interoperable, Reusable)

• „fit for purpose“

• Rich metadata annotation

• Way of publication
(e.g., discipline-specific repository)

Public data depositionOMERORDM in Bioimaging
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What is a repository?

Digital storage space for data (and metadata) 
with the goal of

• preserving the data

• making data findable

• making data accessible

➢ Paper publication and data publication to a 
suitable repository should go hand in hand

➢ DOI of the data publication can be put into 
the data availability statement of the paper

Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317) 
Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Public data depositionOMERORDM in Bioimaging
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Why using a repository?

➢ This is where your community searches for 
data

➢They capture discipline specific and machine 
readable metadata

➢They offer curation of the metadata and (in 
some cases) research data

➢Makes your data FAIR

Journal of Microscopy, Volume: 294, Issue: 3, Pages: 350-371, First published: 16 May 2024, DOI: (10.1111/jmi.13317) 
Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Public data depositionOMERORDM in Bioimaging
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How to find a suitable repository?

You can use these repository registries:

• re3data.org - Registry of Research Data Repositories

https://www.re3data.org/

• FAIRsharing.org - Standards, Databases, Policies

https://fairsharing.org/

• OpenAIRE - Explore

https://explore.openaire.eu/

Public data depositionOMERORDM in Bioimaging

Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

https://www.re3data.org/
https://www.re3data.org/
https://www.re3data.org/
https://fairsharing.org/
https://explore.openaire.eu/


31March 2025

https://www.ebi.ac.uk/bioimage-archive/

Public data depositionOMERORDM in Bioimaging

Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Bioimage Archive (BIA)

Type: 

• archive image data repository

Location: 

• implemented at the European 
Molecular Biology Laboratory –
European Bioinformatics Institute 
(EMBL-EBI) at Hinxton, UK

Data uploaded:

• as of January 2025 600 TB was 
deposited

• in over 800 studies

https://www.ebi.ac.uk/bioimage-archive/
https://www.ebi.ac.uk/bioimage-archive/
https://www.ebi.ac.uk/bioimage-archive/
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Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Bioimage Archive (BIA)

Image preview:

• working on alpha version of 
image preview using OME-Zarr

Type of data:

• BIA accepts bioimaging data in 
general

Metadata requirements:

• minimal mandatory metadata 
requirements

https://www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD1241
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/

Public data depositionOMERORDM in Bioimaging

https://www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD1241
https://www.ebi.ac.uk/biostudies/bioimages/studies/S-BIAD1241
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https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
https://alpha.bioimagearchive.org/bioimage-archive/study/S-BIAD1241/
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Adapted from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Image Data Ressource (IDR)

Type: 

• added-value database

Location:

• developed as a collaboration 
of the EMBL-EBI at Hinxton, 
UK, and the Open 
Microscopy Environment 
consortium (OME) at 
University of Dundee

Data uploaded:

• as of May 2026 415 TB was 
deposited

• in over 140 studies

https://idr.openmicroscopy.org/

Public data depositionOMERORDM in Bioimaging

https://idr.openmicroscopy.org/
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Reused from: Fuchs, V., Zobel, T., Baldenius, M., & Wendt, J. (2025, December 18). Workshop Research Data Management for 
Microscopy at University Münster. Zenodo. https://doi.org/10.5281/zenodo.17974214

Image Data Ressource (IDR)

Image preview:

• image preview possible 
with BIO-FORMATS 
plugin (as in OMERO)

Type of data:

• curated datasets that 
will be valuable to broad 
scientific audience, cell-
and tissue-centric 

Metadata requirements:

• moderate mandatory 
metadata requirements

https://idr.openmicroscopy.org/webclient/?show=screen-2051

Example of a data publication

Public data depositionOMERORDM in Bioimaging

https://idr.openmicroscopy.org/webclient/?show=screen-2051
https://idr.openmicroscopy.org/webclient/?show=screen-2051
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The NFDI4BIOIMAGE Data Steward team is 

there to help with any question related to 

bioimaging data

reach us with questions and feedback via

helpdesk@nfdi4bioimage.de or forum.image.sc 

Need help?

• OMERO workshop
• Data management plan (DMP) creation
• Data publication
• RDM training
• Metadata
• Etc.
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