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Metric Dec 2019

Image Data Size 146 000 000 000 000 (TB)

Planes 61 200 000

Image files 21 800 000

Total Images 8 370 000

Experiments 1 100 000

Genes 80 000

Datasets 9 510

Phenotypic Classes 281

External Links 433 000
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Collaborate on data publication Annotate

Rapidly edit figures

https://lincs-omero.hms.harvard.edu http://ssbd.qbic.riken.jp/https://www.mousephenotype.org
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+
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtLinePeriod #1=3.0000000000000001e
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetX #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetY #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtSuperSampling #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtZoom #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingX #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingY #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingZ #1=9.9999999999999995e
Experiment|AcquisitionBlock|AcquisitionModeSetup|SimRotations #1=3
Experiment|AcquisitionBlock|AcquisitionModeSetup|TimeSeries #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|TrackMultiplexType #1=ZStack
Experiment|AcquisitionBlock|AcquisitionModeSetup|UseRois #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomX #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomY #1=1
Experiment|AcquisitionBlock|Laser|LaserName #1=HeNe633
Experiment|AcquisitionBlock|Laser|LaserName #2=Diode 405-30
Experiment|AcquisitionBlock|Laser|LaserName #3=Argon
Experiment|AcquisitionBlock|Laser|LaserName #4=HeNe594
Experiment|AcquisitionBlock|Laser|LaserPower #1=0.0050000000000000001
Experiment|AcquisitionBlock|Laser|LaserPower #2=0.029999999999999999
Experiment|AcquisitionBlock|Laser|LaserPower #3=0.025000000000000001
Experiment|AcquisitionBlock|Laser|LaserPower #4=0.002

…

OMERO
ImageJ
Fiji
KNIME
CellProfiler
XuvTools
…

Translation of over 150 File Formats
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Some
Vendors

Some
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OMERO
ImageJ
Fiji
KNIME
CellProfiler
XuvTools
…

Translation of over 150 File Formats

+
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtLinePeriod #1=3.0000000000000001e
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetX #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetY #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtSuperSampling #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtZoom #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingX #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingY #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingZ #1=9.9999999999999995e
Experiment|AcquisitionBlock|AcquisitionModeSetup|SimRotations #1=3
Experiment|AcquisitionBlock|AcquisitionModeSetup|TimeSeries #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|TrackMultiplexType #1=ZStack
Experiment|AcquisitionBlock|AcquisitionModeSetup|UseRois #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomX #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomY #1=1
Experiment|AcquisitionBlock|Laser|LaserName #1=HeNe633
Experiment|AcquisitionBlock|Laser|LaserName #2=Diode 405-30
Experiment|AcquisitionBlock|Laser|LaserName #3=Argon
Experiment|AcquisitionBlock|Laser|LaserName #4=HeNe594
Experiment|AcquisitionBlock|Laser|LaserPower #1=0.0050000000000000001
Experiment|AcquisitionBlock|Laser|LaserPower #2=0.029999999999999999
Experiment|AcquisitionBlock|Laser|LaserPower #3=0.025000000000000001
Experiment|AcquisitionBlock|Laser|LaserPower #4=0.002

…
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OME-TIFF: Community supported format



OME-XML
TIFF

Open standards

TIFF: imaging pixel data

OME: imaging metadata

Long-term support

Upgrades and downgrades for 
each new version of the format

OME-TIFF: Community supported format

Vendor buy-in
Number of platforms export 
OME-TIFF as an exchange 
format



OME-XML
TIFF

OME-TIFF: Community supported format

Open standards

TIFF: imaging pixel data

OME: imaging metadata

Long-term support

Upgrades and downgrades for 
each new version of the format

Targets

Source 2003-FC 2007-06 2008-02 2008-09 2009-09 2010-04 2010-06 2011-06 2012-06 2013-06 2015-01 2016-06

2003-FC --                                  

2007-06 poor --                               

2008-02 poor poor --                            

2008-09 poor poor poor --                         

2009-09 poor poor poor poor --                      

2010-04 poor poor poor poor poor --                   

2010-06 poor poor poor poor fair fair --                

2011-06 poor poor poor fair fair fair good --             

2012-06 poor poor poor fair fair fair good good --          

2013-06 poor poor poor fair fair fair good good good --       

2015-01 poor poor poor fair fair fair good good good good --    

2016-06 poor poor poor fair fair fair good good good good good --

Vendor buy-in
Number of platforms export 
OME-TIFF as an exchange 
format



Open-World
/ˈəʊp(ə)n wəːld/



2008 Multi-year process to specify high-content screening (HCS) model

Cracks in our Closed World
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2008 Multi-year process to specify high-content screening(HCS) model
2010 Structured Annotations (Comment, XML, Scalars)
2013 RMS meeting lead to the addition of key-value (K/V) pairs
2016 IDR development required a formalization of K/V
2019 Community / vendors looking for more!

Cracks in our Closed World



Susanne Kunis
U. Osnabrück 
German BioImaging

Community drivers: user-input



Caterina Strambio de Castillia
U. Massachusetts
4D Nucleome

Community drivers: hardware QC
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Community drivers: multimodal

SWAT4HCLS 2018



XML-based model

4D Nucleome ontology
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It is confirmed that 4D Nucleome
ontology is OME-OWL compatible.

OME core ontology

4D Nucleome model is originally defined 
in XML and the XML model was converted 
it into OWL.

Norio Kobayashi
RIKEN



﹢ OWL version of the schema &
an extension are available.

Pros & Cons

- Early days, and experience in 
transforms/validation needed.

﹢ SW reduces the cost of more 
adhoc XML extensions.

- “The report of [RDF/OWL’s] 
death is an exaggeration.” M. Twain

﹢ JSON-LD has some hope of 
being the exciting front-end.

- Complexity/usability will need to 
be kept in check.

﹢ SWAT4HCLS provides a body of 
knowledge that we look 
forward to contributing to. 

- Bio. (light-)imaging behind in 
investment on common formats.



The OME Teams

https://www.openmicroscopy.org/teams

Thanks
to

&  Co-authors
Norio Kobayashi
RIKEN

Susanne Kunis
U. Osnabrück / 
German BioImaging

Caterina Strambio de Castillia
U. Massachusetts
4D Nucleome



Thank you.
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Critical for future applications
file formats & sharing



OMERO
ImageJ
Fiji
KNIME
CellProfiler
XuvTools
…

+
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtFrameWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtLinePeriod #1=3.0000000000000001e
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetX #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtOffsetY #1=0
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionHeight #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtRegionWidth #1=512
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtSuperSampling #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|RtZoom #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingX #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingY #1=4.1513291872589499e
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingZ #1=9.9999999999999995e
Experiment|AcquisitionBlock|AcquisitionModeSetup|SimRotations #1=3
Experiment|AcquisitionBlock|AcquisitionModeSetup|TimeSeries #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|TrackMultiplexType #1=ZStack
Experiment|AcquisitionBlock|AcquisitionModeSetup|UseRois #1=false
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomX #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomY #1=1
Experiment|AcquisitionBlock|Laser|LaserName #1=HeNe633
Experiment|AcquisitionBlock|Laser|LaserName #2=Diode 405-30
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…

“Stop”
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OMERO
ImageJ
Fiji
KNIME
CellProfiler
XuvTools
…

+
{

vendor_tags:
{ 

“zeiss” : {
”custom_field”: 1

}
}

}

JSON-LD formats building on:
- schema.org
- bioschema.org
- OBO/OLS/etc.
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Next Generation File Formats

For Labs
• Better capture of experiment, analysis, etc.
• Broader use/more domains using (similar) formats
• Easier data access, sharing

For Archives
• Richer, easier submissions

For Added Value DBs
• Easier, faster curation
• More complete, useful integration



Other Bioimaging Challenges

Users want random 
(interactive) access 
to arbitrary regions

Large number of 
proprietary formats

“Bioimage databases 
are hard”

?



Users want random 
(interactive) access 
to arbitrary regions

Bioimaging Challenges

Large number of 
proprietary formats


