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Main Imaging Technologies Available

Adapted from Yang et al., 2016, Chem 

Soc Rev.  

Nanoscopy Microscopy
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The bioimaging  research data life cycle

4https://gerbi-gmb.de/2023/07/24/the-bioimaging-research-data-life-cycle/



An image is… pixel data + metadata

Pixel data

Metadata
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An image is… pixel data + metadata

N dimensional matrix

● XY / Z / Fluorescence channel / Time / Well / 

Angle / Staining round / …

Metadata

Pixel data

Any text format:

● Experimental metadata

Organism, pretreatment, fluorescent markers, …

● Technical metadata

microscope system / filters / objective / spatial and 

temporal steps / detector / position on the slide / 

Dimension order

● Image processing

Denoising / stitching / temporal alignment / … 
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An image is… pixel data + metadata

Metadata

Pixel data

filename.tif

7



Imaging protocol Output typical size

Widefield Few MB -> 10s of GB

Scanning confocal Few MB -> Few GB

Spinning Disk confocal Few MB -> 10s of GB

LightSheet 100s of GB -> few TBs

Spatial transciptomics >1-20TBs

What if my image is BIG?
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What if my image is BIG?

=> Using pyramidal format can drastically improve RAM usage and 

loading speed

One such file format: hdf5/xml

Full image size

1/64th size

1/16th size

¼ size

9https://training.iiif.io/iiif-online-workshop/day-two/fileformats.html



What if I want to analyse my image with 
parallel processing?

Analysis

Result

Large input image

Serial processing:

For example my workstation

Parallel processing:

For example the IGBMC HPC

Analysis

Result

Analysis Analysis Analysis

Split input images
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What if I want to analyse my image with 
parallel processing?

=> Using chunked images allows 

parallel computing and visualisation 

or transfer across network

One such file format: OME-Zarr

11https://gerbi-gmb.de/2023/10/02/next-generation-file-formats-for-bioimaging/



How many fileformats exist?
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● Metadata ontology?

● Pyramidal format?

● Chunked or monolithic?
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• Conversion

• Standard

• Database
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• Conversion

• Standard

• Database



Converting fileformats
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>160 fileformats → OME-TIFF
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• Conversion

• Standard

• Database



OME-TIFF fileformat
● a standard TIFF file (≥ 1 image)
● an XML metadata structure with a strict content and order

Pyramidal, monolithic

Example: https://merovingio.c2rmf.cnrs.fr/iipimage/leaflet/

Fileformat standardization

17https://merovingio.c2rmf.cnrs.fr/iipimage/leaflet/

https://merovingio.c2rmf.cnrs.fr/iipimage/leaflet/


Toward a New Generation FileFormat

NGFF and OME-ZARR
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• Conversion

• Standard

• Database



Storing/sharing data

20https://downloads.openmicroscopy.org/presentations/2014/Technique-Tapas-OMERO-Figure



Storing/sharing data

21https://downloads.openmicroscopy.org/presentations/2014/Technique-Tapas-OMERO-Figure



Storing/sharing data

22https://downloads.openmicroscopy.org/presentations/2014/Technique-Tapas-OMERO-Figure



After publication: Public data repository
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=> Contact us to discuss a personalized plan 

From Schmied et al., 2024



Reusing datasets to train and compare DL models for image analyses
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2018 2024

https://lightmycells.grand-challenge.org/https://www.kaggle.com/c/data-science-bowl-2018
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Thank you 

for 

your attention!


