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Josh Moore, Research Software Engineer
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https://bit.ly/40hnF50 

Image “Monolithic vs. chunked” by Henning Falk 
https://github.com/zarr-developers/zarr-illustrations-falk-2022 
©2022 NumFOCUS (CC BY 4.0 license) 

Next-generation file formats (NGFF)
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Def. (n) directory-like layout of data 
rather than a single file, header 
information is available in formats 
like JSON or YAML. 

‣ See Zarr and N5. 

Pros: 
‣ natively supports parallel writes 
‣ server-less access to contents 
‣ much more web-like access 
‣ can avoid costly downloads, 

e.g. when on S3 

Cons: 
‣ many more files on disk 
‣ no easy way to lock on update 
‣ reduced desktop support

https://bit.ly/40hnF50
https://github.com/zarr-developers/zarr-illustrations-falk-2022
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https://bit.ly/40hnF50 

“Standardized” access
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Neuroglancer 
https://bit.ly/4hh9P8A 

Webknossos 
https://wklink.org/6422 

Napari Fiji/BDV/MoBIE

https://bit.ly/40hnF50
https://bit.ly/4hh9P8A
https://wklink.org/6422
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Becoming OME-Zarr
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example/ 
├── s0    # Full-sized 
├── s1        
└── s2    # Smallest

example/ 
├── 0    # Full-sized 
├── 1     
└── 2    # Smallest

example/ 
├── 0    # Smallest 
├── 1     
└── 2    # Full-sized

{ “multiscales”: [ 
    { “datasets” : [ 
        {"path": “0"}, {"path": “1"}, {"path": "2"}

https://github.com/zarr-developers/zarr-specs/issues/50 
https://ngff.openmicroscopy.org/0.4/#multiscale-md 

...

https://github.com/zarr-developers/zarr-specs/issues/50
https://ngff.openmicroscopy.org/0.4/#multiscale-md
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Moore et. al: Histochemistry and Cell Biology (2023)

Multi-resolution, 5D+ image data



GIDE · Josh Moore · NGFF Challenge · 2024-11-0110.5281/zenodo.14234608 6

Next?

https://doi.org/10.1038/s41592-021-01326-w https://doi.org/10.1007/s00418-023-02209-1 

For more information…

https://doi.org/10.1038/s41592-021-01326-w
https://doi.org/10.1007/s00418-023-02209-1
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Realizing the  
FAIR principles

even for the 
largest images

Illustration by Henning Falk,  
licensed under CC-BY 4.0

National Research Data Initiative (2023-2028; Germany )

Image “FAIR re-use” by Henning Falk ©2022 NumFOCUS (CC BY 4.0 license) 
https://github.com/zarr-developers/zarr-illustrations-falk-2022

https://github.com/zarr-developers/zarr-illustrations-falk-2022
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ome2024-ngff-challenge

https://forum.image.sc/t/ome2024-ngff-challenge/97363 
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‣ 1PB 
‣ “bring your own bucket” 
‣ proposed next version 
‣ drive development

https://forum.image.sc/t/ome2024-ngff-challenge/97363
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Specification (1/2) Adopting Zarr v3
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https://ngff.openmicroscopy.org/rfc/2/  
Norman Rzepka (Scalable Minds)

https://ngff.openmicroscopy.org/rfc/2/
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Specification (1/2) Adopting Zarr v3
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https://bit.ly/explore_zarr_v3  
Sanket Verma (Zarr/NumFOCUS)

https://bit.ly/explore_zarr_v3
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Specification (2/2) RO-Crate metadata
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@type: Dataset 
name 
description 
license 
resultOf

@type: image_acquisition 
fbbi_id: {“@id”: “obo:FBbi_00000369”} 
specimen

@type: specimen 
biosample

@type: biosample 
organism_classification: {“@id”: “NCBI:txid10090”}

image.zarr / ro-crate-metadata.json

Francois Sherwood (EBI)
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!Hocus Pocus
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$ pip install ome2024-ngff-challenge 
$ ome2024-ngff-challenge resave input.zarr output.zarr 
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Svelte.js viewer
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samples1.csv

samples2.csv

samples3.csv

https://ome.github.io/ome2024-ngff-challenge/  
Will Moore (University of Dundee)

https://ome.github.io/ome2024-ngff-challenge/
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and another
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https://github.com/JaneliaSciComp/zarrcade   
Konrad Rokicki (Janelia)

https://github.com/JaneliaSciComp/zarrcade
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and yet another
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https://biofile-finder.allencell.org/    
Allen Institute of Cell Science

https://biofile-finder.allencell.org/
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ome2024-ngff-challenge
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‣ 4 months 
‣ ~9 conf. calls 
‣ several PRs 
‣ few Ks ($£¥€) 
‣ 50% of goal

“most exciting thing about 
this challenge was big-
picture vision of federated 
image repositories that 
speak common language”
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ome2024-ngff-challenge

17

https://ome.github.io/ome2024-ngff-challenge/

“most exciting thing about 
this challenge was big-
picture vision of federated 
image repositories that 
speak common language”

https://ome.github.io/ome2024-ngff-challenge/
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Challenge Timeline
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OME 2024

June July August September October

Global Bio-Imaging, 
Okazaki, Oct 29th

Specification

Conversion tool

Running conversions

Display results

Zoom calls
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Global Image Data Ecosystem (2024-2026)

foundingGIDE is a Horizon Europe-funded project coordinated by 
Euro-BioImaging ERIC that will build strong foundations of a 
Global Image Data Ecosystem (GIDE) for image data exchange 
based on global coordination of technical developments among 
infrastructures and communities.

Matthew Hartley Shuichi Onami
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Challenge 
metadata

https://github.com/ome/ome2024-ngff-challenge-metadata 

‣ 10K files 
‣ 100 MBs 
‣ Missing 

newer files etc. 
‣ “Hackathon ready”

Global Image Data Ecosystem (2024-2026)

https://github.com/ome/ome2024-ngff-challenge-metadata
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Global Image Data Ecosystem (2024-2026)
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Choose your own adventure (20min)
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^metadata
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Metadata Matters 2010

• Maintenance 

• Versioning 

• Flexibility 

• Speed
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https://doi.org/10.1083/jcb.201004104 
(Most cited OME paper)

Recommendations for OME Compliant image metadata. The Image 
and Instrument Elements from the OME Data Model, with attributes 
and hierarchies shown in diagrammatic form. The Image Element 
contains core metadata that can be used for display and processing 
of the associated binary image data. Currently, an OME Compliant 
image completes all of the metadata in the Image Element. By the end 
of 2010, we aim to include the Instrument Element in the OME 
Compliant specification. The Bio-Formats library provides support for 
writing OME-XML either as a stand-alone file or within the header of an 
OME-TIFF file. The full XML Schema version of the OME Data Model is 
available at http://ome-xml.org/browser/Schemas/OME/2010-04/
ome.xsd. Updates to the OME Data Model are announced on the 
project’s roadmap site (http://ome-xml.org/roadmap).

https://doi.org/10.1083/jcb.201004104
http://ome-xml.org/browser/Schemas/OME/2010-04/ome.xsd
http://ome-xml.org/browser/Schemas/OME/2010-04/ome.xsd
http://ome-xml.org/roadmap
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Uninterpretable 
metadata

{ "@context": {“ROC”: “https://w3id.org/ro/crate/1.1/context”, 
               “OME”: “https://openmicroscopy.org/context”, 
               “QL”: “https://quarep.org/context”, 
               “EG”: “https://vendor.com/context”}, 
  "@graph": [ 
    { 
      "@type": “ROC:CreativeWork”, 
      "@id": "ro-crate-metadata.json", 
      "conformsTo": {"@id":  

“https://w3id.org/ro/crate/1.1"}, 
      "about": {"@id": "./"} 
    },   
    { 
      "@id": "./", 
      "@type": [ 
        “Dataset”, “OME:Image”, 
      ], 
      “EG:acquisitionModeSetup": [ 
          “EG:UseRois”: false 
      ], … 
  }
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“6. Data export to an open metadata specification”
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OME-XML

Critical to have 
complete metadata 

if we are ever to have 
a unified format.



GIDE · Josh Moore · NGFF Challenge · 2024-11-0110.5281/zenodo.14234608 41

Creating metadata representations is easy. 
The hard part is building a common one.
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