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Why do we need a new (next-gen) file
format?

Shared under CC BY-NC 2.5https://creativecommons.org/licenses/by-nc/2.5/

So far, OME, bioformats have your back:

Read more:https://www.openmicroscopy.org/bio-formats/

https://creativecommons.org/licenses/by-nc/2.5/
https://www.openmicroscopy.org/bio-formats/
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NGFF/OME/ZARR?

ngff.openmicroscopy.org
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Chunked file formats
Def. (n) Directory-like layout ofdata in subfiles rather than asingle file, header informationavailable in formats like JSON orYAML
Pros:
• natively supports parallelread/write access to chunks
• avoid costly downloads ortransfer of large data oncloud infrastructure (e.g., S3)
• web-/cloud-ready
Cons:
• A lot of files on disk

Image „Monolithic vs. chunked“ by Henning Falkhttps://github.com/zarr-developers/zarr-illustrations-falk-2022(c) NumFOCUS (CC-BY-4.0)

Open image

https://github.com/zarr-developers/zarr-illustrations-falk-2022/tree/main
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Pyramidal layout

Typical WSI image: ~30k x 30k pixels

Typical monitor: 2550 x 1440 pixels

H&E hnSCC tumor section
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S3: Simple Storage Solution – first introduced by AWS

S3 cloud storage

Local S3
Where‘s the data? Local drive Remote cloud
Data is stored as Files Objects withmetadata
Hierarchy Folders None (Data lake)
Data can beaccessed through File browser(loading) Webbrowser(streaming)
Sharing Copy data Via URL
Scalability Buy moreharddrives Scales virtuallyindefinitely
Permissions Per network-drive,per user locally Data in buckets

Image „Clara shares“ by Henning Falkhttps://github.com/zarr-developers/zarr-illustrations-falk-2022(c) NumFOCUS (CC-BY-4.0)

https://github.com/zarr-developers/zarr-illustrations-falk-2022/tree/main
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Becoming OME-ZARR

Human-readable metadata header file containsall important information about image (axisordering, pixel sizes, etc)
This is what „the spec“ defines:
[..] "multiscales" contains a list of dictionarieswhere each entry describes a multiscale image. [...]Each "multiscales" dictionary MUST contain thefield "datasets", which is a list of dictionaries [...]

[item1, item2..]: Array of stuff{“key“: “value“}: Dictionary of stuff
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RFCs



09.12.2025Gerbi Teammeeting10

RFC5
OME-ZARR provides support forcollections of images:
– Multi-resolution pyramids
– Multi-well plates
– Image + label
– RFC5: Spatial relationships
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Tiled acquisition/Stitching

Usecases
Microscopes acquire image tile by tile

Translation

Skewed acquisition

Cell Cell
Conventional Skewed

Shear

Atlas registration/3D reconstruction

Reconstruction of 3D volumefrom individual 2D imageshttps://github.com/BIOP/ijp-imagetoatlas

Chiaruttini et al. (2024), shared under CC-BY-NC-ND 4.0
International license.

Affine transformation

Multi-modal image registration

Lee at al (2021)

Microscope stage movement

  𝑡 =  (10, 0)   𝑡 =  (10, 0)

  𝑡 =  (0, − 10)

https://github.com/BIOP/ijp-imagetoatlas
https://github.com/BIOP/ijp-imagetoatlas
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Current transformations

RFC5 proposal

scale translate
New transformations:
scale, translate, rotate, affine,
sequence, displacements,
coordinates, bijection,
byDimension

Project lead:John Bogovic,HHMI Janelia, USA

https://ngff.openmicroscopy.org/rfc/5

https://ngff.openmicroscopy.org/rfc/5
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Past & future

Present

January
– Release specification 0.6 (transforms + minor stuff)
– Update popular read/write tools (ngff-zarr, ome-zarr-py, etc)
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ngff.openmicroscopy.org

More resources
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