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Goals of today’s seminar

1. What is an 
OME-Zarr?

2. Introduction to 
Fractal

3. Fractal Demo



Modern microscopes produce a lot of data!

Adam uploads" by Henning Falk, ©2022 NumFOCUS, is used under a CC BY 4.0 license



What do you do with 163’518 images?



We need ways to interactively explore large datasets

https://docs.google.com/file/d/1Zp-mV8a6NcsMyRNnLdDuiVTOfHbUiaVC/preview


How should we store large bioimage data?

Multi-resolution data Cloud & HPC compatible

=> Let’s design our new custom file format!

Support for 5D

Images by Henning Falk, ©2022 NumFOCUS, is used under a CC BY 4.0 license



Let’s NOT design our new custom file format!
=> Let’s use OME-Zarr

Moore et al., 2023



OME-Zarr: The next generation file format for bioimage 
data => compatible with large scale data & cloud storage

Multi-resolution 
data

Large community 
effort

Cloud & HPC 
compatible

Chunked format with 
5D support

Images by Henning Falk, ©2022 NumFOCUS, is used under a CC BY 4.0 license



How do we run 
reproducible image analysis 
at scale 
using OME-Zarrs?



Fractal offers a framework for FAIR image 
analysis using OME-Zarrs



Control your workflows via a web interface

http://www.youtube.com/watch?v=VfMHWW9nTxk


Fractal: Build modular, user-designed 
workflows

Your task?



How to build your own Fractal task?



Fractal has a growing community of task 
developers & task packages 



Fractal enables complex workflows

Yokogawa 
Cellvoyager
3D Images

2D organoid segmentation

3D nuclear segmentation

3D 
measurements

3D 
OME-Zarr

2D 
OME-Zarr

MIP

2D 
measurements



Benefits of processing OME-Zarrs

● Easily process images 
at optimized 
resolutions

● Iterate over arbitrary 
regions of huge 3D 
image datasets

● Use a standard format 
across microscopes 
=> build 
interoperable 
processing units

Images by Silvia Barbiero, 
Liberali lab (FMI)

https://docs.google.com/file/d/1cLjBRDfRzGKU5TKD1G9-I2BslH3ElUwy/preview


Fractal-processed OME-Zarrs contain images, segmentation and 
measurements => allow for integrated analysis like classification

https://docs.google.com/file/d/1wkl0ERsFxOE1epUmOksTqUIFwi-XAzsC/preview


Fractal runs in federated deployments

UZH Fractal 
Server

FMI Fractal 
Server

Your Fractal 
Server



Demo time: 
The UZH Fractal beta server

https://fractal-beta.mls.uzh.ch/ 

https://fractal-beta.mls.uzh.ch/


Fractal is developed at the BioVisionCenter

20

Make state-of-the-art bioimage analysis 
at scale accessible to all

Champion standards for sharing and 
reproducing bioimage analysis pipelines

www.biovisioncenter.uzh.ch  

Our mission

http://www.biovisioncenter.uzh.ch


The BioVisionCenter: a hub for bioimage analysis



Fractal is under active development
● We’re developing Fractal in the open
● All our packages come with a permissive BSD3 open-source license
● Fractal runs in a federated fashion: 

○ Every institution runs their own Fractal server
○ The BioVisionCenter partners with institutions to support their deployment & usage of Fractal

https://fractal-analytics-platform.github.io 

https://fractal-analytics-platform.github.io


Fractal timeline

2022 2023

2024 2025

Start of Fractal 
development

Fractal 1.0: Stable 
HCS processing

Fractal 2.0: Beyond 
HCS & flexibility

Fractal moves to the 
BioVisionCenter

Fractal UZH 
Beta server

Fractal UZH 
production server

● Easier data transfers
● More converters for ZMB 

microscopes
● Viewer improvements
● Better task building tools (ngio)



Should you use the Fractal beta server?

Are you 
processing large 
amount of high 
content image 

data?

Are there 
Fractal 

workflows that 
do what you 

need?

Yes

Yes

Are you comfortable 
writing your own 
tasks in Python

No

Start the 
Fractal 

onboarding 
process

YesCan you handle 
file transfers 
to/from the 

ScienceCluster?

Yes
Are you 

willing to 
use 

OME-Zarr
s?

Yes

Wait for the 
production 

server (spring 
2025)

No

No

No
Fractal may 

not be for you

No?



Additions coming in the production mode in spring 2025

● Easier data transfers
● Viewer improvements
● More converters for ZMB microscopes & more processing tasks
● Better tooling to build your own tasks
● Collaborate with the BioVisionCenter to build tasks for/with you
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