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Another file format?

https://xkcd.com/927/

https://openorganelle.janelia.org/datasets https://webknossos.org/ https://github.com/google/neuroglancer

N5 WKW Precomputed

”FAIR re-use“ by @DrHenningFalk,
©2022 @NumFOCUS is used under a CC-BY 4.0 license.

Supported formats by year

https://bit.ly/bio-formats-list https://doi.org/10.1016/j.ymeth.2015.10.006

OMERO API

https://twitter.com/DrHenningFalk
https://twitter.com/NumFOCUS
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Is it “OME-NGFF” or “OME-Zarr”?

2021

The	specification	and	community	
process	for	improving	our	
community	format(s).

2023

The	cloud-optimized	format	that	is	
being	developed.
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Is it “OME-NGFF” or “OME-Zarr”?

2021

The	specification	and	community	
process	for	improving	our	
community	format(s).

2023

The	cloud-optimized	format	that	is	
being	developed.

https://forum.image.sc/t/is-there-an-ome-ngff-logo/73999/5	

https://forum.image.sc/t/is-there-an-ome-ngff-logo/73999/5
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Publications
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2021

2022

2023

with John Bogovic and Norman Edited by Kedar, Lucy, and Paul

2024

Adam’s Desktop Distress

Clara’s Workstation Woes

Kit’s Cluster Calamity

Bea Computes

Navid Zooms

Qui Downloads

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

https://www.nature.com/articles/d41586-023-03064-9
https://news.ycombinator.com/item?id=37737318	

https://github.com/zarr-developers/zarr-illustrations-falk-2022/
https://news.ycombinator.com/item?id=37737318
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State of the Community (2023)
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=

Countries Authors Institutions
CH 5 3
DE 12 7
JP 2 1
SE 3 2
UK 16 4
US 31 15

6 69 32

Special Issue of Histochemistry and Cell Biology 
by Ben Giepmans, Katy Wolstencroft, Doug Taatjes
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Shared Data
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https://idr.github.io/ome-ngff-sampleshttps://ngff.openmicroscopy.org/data
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Shared Data
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https://zebrahub.ds.czbiohub.org/	
https://ome.github.io/ome-ngff-validator/	

https://zebrahub.ds.czbiohub.org/
https://ome.github.io/ome-ngff-validator/
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Tools
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…and the 
related libraries

ITKWidgets webKnossosNeuroglancer

https://ngff.openmicroscopy.org/tools

AGAVE

https://ngff.openmicroscopy.org/tools
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NGFF Quickstart
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https://www.glencoesoftware.com/products/ngff-converter/
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NGFF Quickstart
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NGFF Quickstart
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NGFF-Converter
Latest release: 2.0

• User interface redesigned and modernised. 

• Conversion “Jobs” are now broken down and displayed to the 

user as a sequence of configurable “Tasks”. 

• Progress bars are now shown to the user during conversion. 

• Conversion jobs can now be started/stopped individually. 

• Settings panels are available for each underlying task, instead of 

requiring the user to supply command line arguments. 

• It is now possible to import/export conversion settings and set 

user defaults. 

• Job settings can now be configured in bulk.



OME-Zarr Read Performance

• OMERO Plus implementation of OME-Zarr reading and 

rendering (omero-zarr-pixel-buffer) is now public. 

• Optimization of third party libraries like s3fs to remove 

unnecessary overhead in the number of requests to S3 

• Initial implementation of parallel channel requests completed 

for RGB data 

• Future work will propose upstream changes in open source 

OMERO to allow for generalized parallel channel requests/reads
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Communities

20

Spatial	omics	
Volume	EM	
Hyperspectral
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image (png)

expression data (matrices)

scaling factors (json)

positions (matrices)

large images (png, 40k x 40k pixels)

“raw” data                 processed data■ ■

Spatial Transcriptomics

Slide courtesy: Luca Marconato (EMBL)

Communities | SpatialData
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Communities | SpatialData

Interactive visualization 
and annotation

Very large images, standard 
cloud-native formats

Single cell and 
spatial omics data analysisAnnData

SpatialData

Slide courtesy: Luca Marconato (EMBL)
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Communities | SpatialData

Slide courtesy: Luca Marconato (EMBL)

Annotations

The SpatialData object

Spatial 
elements

Geometries

Spatial elements

Disk/cloud storage

Read/write
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Communities | SpatialData

Slide courtesy: Luca Marconato (EMBL)

Interactive annotationBefore alignment (raw data)

After 
alignment 

(Common 
Coordinate System)

Landmark 
points 
annotations

Xenium cell typesManually annotated ROI

Immune infiltration

aggregate 
across
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Communities | SpatialData

https://doi.org/10.1038/s41592-024-02212-x https://forum.image.sc/t/proposal-for-ome-ngff-table-specification/68908 

Lessons learned: 
• Process 
• Scope

https://doi.org/10.1038/s41592-024-02212-x
https://forum.image.sc/t/proposal-for-ome-ngff-table-specification/68908
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Communities | SpatialData & WebAtlas

https://doi.org/10.1101/2023.05.19.541329 

https://doi.org/10.1101/2023.05.19.541329
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Communities | SpatialData & WebAtlas

Zarr 
CZI EOSS4 2021-2024 

Languages: C/C++, Java, Javascript, Julia, Python, R, Rust

SpatialData 
CZI Single Cell - Data Insights 2023-2025 

Languages: Javascript, Python, R

NGFF 
NFDI4BIOIMAGE 2023-2028 
CZI EOSS5 2022-2024 

Languages: Java, Javascript, Python

Development

WebAtlas 
HCA WSSS Extension through 2023

Napari 
CZI Core Funding

BIA 
EBI Core Funding

… IDR 
Wellcome into 2024

Formats Stack

Consumers
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Communities | VolumeEM

• Self-organizing	community	with	critical	use-case	
• Inaugural	Gordon	Research	Conference	(2023)	
• Discussions	with	companies

https://www.volumeem.org/	
https://www.ebi.ac.uk/bioimage-archive/galleries/vem.html	

https://zarr.webknossos.org/	

https://openorganelle.janelia.org/datasets/jrc_fly-fsb-2	

https://www.volumeem.org/
https://zarr.webknossos.org/
https://openorganelle.janelia.org/datasets/jrc_fly-fsb-2
https://www.ebi.ac.uk/bioimage-archive/galleries/vem.html
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Communities | VolumeEM

Credit: John Bogovic

• Self-organizing	community	with	critical	use-case	
• Inaugural	Gordon	Research	Conference	(2023)	
• Discussions	with	companies

https://www.volumeem.org/	

https://www.volumeem.org/
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Communities | VolumeEM

Credit: John Bogovic

• Self-organizing	community	with	critical	use-case	
• Inaugural	Gordon	Research	Conference	(2023)	
• Discussions	with	companies

https://www.volumeem.org/	

https://forum.image.sc/t/ome-ngff-update-postponing-transforms-previously-v0-5/95617 

Lessons learned: 
• Capacity 
• Bottlenecks 

(Process)

https://www.volumeem.org/
https://forum.image.sc/t/ome-ngff-update-postponing-transforms-previously-v0-5/95617
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Communities | Hyperspectral

• Medical,	FLIM,	etc.	
• Requires	new	dimensions	
• Move	beyond	the	5D	model	
• Similar	PR	work	now	(RFC-3)

https://ngff--239.org.readthedocs.build/rfc/3/ 

https://bit.ly/Talk-3-OMEMeeting-2013-02-28	

https://ngff--239.org.readthedocs.build/rfc/3/
https://bit.ly/Talk-3-OMEMeeting-2013-02-28
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Communities | Hyperspectral et al.

https://ngff--239.org.readthedocs.build/rfc/3/ What’s	this?!

• Medical,	FLIM,	etc.	
• Requires	new	dimensions	
• Move	beyond	the	5D	model	
• Similar	PR	work	now	(RFC-3)

https://bit.ly/Talk-3-OMEMeeting-2013-02-28	

https://ngff--239.org.readthedocs.build/rfc/3/
https://bit.ly/Talk-3-OMEMeeting-2013-02-28
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1.	Questions	
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RFC-1 | Request for Comments

• RFC	from	IETF	(Internet	Engineering	Task	Force)	
• plus	Authors/Editors/Reviewers	
• Keep	things	moving	forward
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RFC-1 | Request for Comments
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RFC-1 | Request for Comments
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RFC-1 | Request for Comments
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RFC-2 | Zarr Update

https://ngff.openmicroscopy.org/rfc/2/
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RFC-2 | Zarr Update
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RFC-2 | Zarr Update

Slide courtesy: Sanket Verma (Zarr)



OME Community Meeting · Josh Moore · OME-NGFF 2024-05-29 41

RFC-2 | Zarr Update

https://power.larc.nasa.gov/
https://science.nasa.gov/open-science/transform-to-open-science

https://zarr.dev/adopters/
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RFC-2 | Zarr Update (V3 Details)

V2 V3

Arrays

V2 V3

Groups

Sharding

https://zarr.dev/blog/zarr-python-v3-update/		
Credit:	Joe	Hamman

https://zarr.dev/blog/zarr-python-v3-update/
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Next steps

• Acquisition- & HPC-optimization


• Library & tool re-use


• Further language support  
(e.g. MATLAB & .NET)

Discussion 
https://forum.image.sc/tag/ome-ngff

Announcements 
https://forum.image.sc/groups/ngff

Specification: 
https://ngff.openmicroscopy.org/
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Growing community but…

• Use more hands


• Adoption


• Financial commitment
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Slides:	https://downloads.openmicroscopy.org/presentations/2024/Dundee/Day1/	

https://downloads.openmicroscopy.org/presentations/2024/Dundee/Day1/

