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•  The Problem 

•  Bio-Formats– accessing scientific images 

•  OMERO– storing, viewing, analysing, sharing… 

•  Open Image Community– moving together  

•  DataViewer– publishing scientific images 

Talk Outline 



• A pretty picture? 
• A measurement? 

The Image Problem… 



• A pretty picture? 
• A measurement? 

Cells Dynamics 

Lead Discovery 
Target Validation Physiology 

The Image Problem…is ubiquitous 

In Vivo 

Organelles 

Pathology 



Following the data… 

No Standards 
Experiment? 
Treatment? 
Image? 
Analytics? 
Annotations? 



Towards Image Informatics!



What if… 

•  Accessible 

•  Secure 

•  Shareable 

•  Analysable 

•  Publishable 

•  Scaleable 



OME: Brief Overview 

•  Founded 2000 by J. Swedlow, P. Sorger, I. Goldberg 

•  Funded by Wellcome Trust, BBSRC, EPSRC, NIH 

•  Partnered with other image informatics efforts (EPCC, EBI,  
    UEA/JIC, LOCI, UCSB, VU, NCBO…) & many commercial  
    imaging companies 

•  Currently, Dundee and LOCI are main development sites 

•  Open source (LGPL & GPL), nightly release, public roadmapping 

•  Current goal: Development and integration of usable,  
      effective tools for image data management,  
      visualization and analysis 

•  Glencoe Software founded Nov 2005– OME’s commercial arm 

 



Reqs for Image Informatics? 

Interoperability 
ü Metadata 

ü Interfaces 



OME: What We Do 

OME Data Model 

Open, 
 Exchangeable 

file formats 

Open  Image 
Management 

Software 

OME-XML 
OME-TIFF 
Bio-Formats 

OMERO 



OME Bio-Formats: 
Proprietary File Conversion 

Google:  
‘Bio-Formats’ 

66k Datasets 
600k Files 
775 GB  



OME: What We Do 

OME Data Model 

OME-TIFF 
& 

Bio-Formats:  
Open File Formats 

OMERO: 
Open source,  

Enterprise 

Data Management 

Major lesson: Standardize the interface 
-- open specification 
-- great data from the community 
-- open software for read/write 



OME: What We Do 

OME Data Model 

OME-TIFF 
& 

Bio-Formats:  
Open File Formats 

OMERO: 
Open source,  

Enterprise 

Data Management 

Google: ‘OMERO features’ 

Major lesson: Standardize the interface 
-- open specification 
-- great data from the community 
-- open software for read/write 



The OMERO Platform 

Allan et al, Nature Methods, 2012 



The OMERO Platform 



OMERO in Use 



OMERO.web: Access & Collaborate 



OMERO.web: Access & Collaborate 



OMERO- Digital Pathology 



OMERO- Pathology Instruction 

Paul Felts, Dundee 



Linking with OpenAstex 

Ingvar Lagerstadt, EBI 



Analytic results: 
StructuredAnnotations 



Analytic results: 
OMERO.tables 

Google: ‘OMERO Tables’ 



OMERO ScreenPlateWell: 
High Content Assays 

Katie Hands & Ron Hay 



OMERO ScreenPlateWell: 
High Content Assays 

Katie Hands & Ron Hay 



Leveraging the OME Model 

Google: ‘Extending OMERO’ 



OMERO: Enabling Meta-compute 

Compute efficiency for SNP Imputing 

Gianluigi Zanetti, CRS4 



OME in Use 
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Open Communities 

Micropilot 
 



OME: Open Community 

7th Annual Users Meeting 

June 18/19 2012 – Paris (Pasteur) 



Academic/Commercial Synergy 

•  Open 
•  GPL License 
•  Freely available 
•  Supported by email 
   lists 

•  Open, wholly owned 
•  Commercial  
  licenses for OMERO 
• Customized, 
   supported, warrantied 
•  SaaS  



JCB DataViewer:  
Access to Original Image Data 

jcb-dataviewer.rupress.org 



JCB DataViewer:  
Original HCS Data 

JCB DataViewer…Search: ”Rohn” or “Thorpe”….click “Chart” 



ASCB CELL Library:  
Access and Annotation 

cellimagelibrary.org 



OME…The Next Steps 

•   Major Expansion @ Dundee 
ü  Development, Usability, Support, Management 

•  Collaborations 
ü  EBI: Kleywegt (EMDB) 
ü  Edinburgh: Atkinson (Rapid) 

•   OME Satellites 
ü   Edinburgh: Richard Baldock 
ü   Oxford: Ilan Davis 
ü   Imperial: Paul French 
ü   Pasteur: Spencer Shorte 
ü   CRS4: Gianluigi Zanetti 
ü   Harvard Med: Gaudenz Danuser 
ü   CMU: Robert Murphy 
ü   NIH: Ilya Goldberg 
ü   Madison: Kevin Eliceiri 



Moving towards… 

•  Accessible 

•  Secure 

•  Shareable 

•  Analysable 

•  Publishable 

•  Scaleable 



OME: Current Team 

•  Dundee (Swedlow Lab) - Chris Allan, Colin Blackburn,  
     Jean-Marie Burel, Gus Ferguson, Emma Hill, Roger Leigh,  
     Scott Littlewood, Scott Loynton, Josh Moore, Will Moore,  
    Andrew Patterson, Aleksandra Tarkowska 

•  Univ Wisconsin, Madison (LOCI) - Kevin Eliceiri,  
    Curtis Rueden, Mark Hiner 

•  Glencoe Software – Melissa Linkert, Chris MacLeod,  
    Carlos Neves, Liza Unson 

Potential conflict: JRS is a Co-Founder of Glencoe Software 



OME: Collaborators 
•  OMERO/RAPID: Jos Koetsier, Jano van Hemert,  
      Malcolm Atkinson (NeSC, Edinburgh) 

•  OMERO FLIM: Saskia Hutten, Ashwat Visvanathan,  
      Angus Lamond, Pieta Schofield, Geoff Barton (Dundee) 

•   OMERO/Medical: Andy Judson, Andrew Morris (HIC, Dundee) & 
      Gianluigi Zanetti (CRS4) 

•  OMERO.searcher: BK Cho, Jenn Bakal, Robert Murphy (CMU) 

•  EMDB: Ingvar Lagerstadt, Ardan Patwardhan,  
      Gerard Kleywegt (EBI) 

•  VolViewer: Jerome Avondo, Steve Rawthshorne (JIC) 

Potential conflict: JRS is a Co-Founder of Glencoe Software 



•  Community of 1000’s of users, with many  
   academic biotech, and commercial installations 
 

•  2011 BBSRC Innovator of the Year 
 

•  Wellcome Trust Strategic Award 2011-2014; £4.5M ($7M)  
  (Dundee leading 9 Universities from UK, Europe, and USA) 
 

•  Partnership with Arhidia Informatics 

Recognition!!!! 



OMERO.silos: 
Health Informatics 



OMERO.silos: 
Health Informatics 

CRS4, Sardinia 



What is Glencoe Software? 

•  Software Start-up 
ü Wholly owned 

ü Self-funded 

•  OEM partnerships providing software infrastructure for 
     imaging 

•  Commercial licenses and/or customization and support  
     of OME software 

•  Major contributors to Bio-Formats & OMERO  
    GPL code base 



OME…The Next Steps 

•  More Image types and domains 
•   Heterogeneous data 
•   Integration with other open source projects 

ü  ImageJ, KNIME, ITK/VTK, R, Usability, Support, Management 
•  Processing & Analysis 
•  Annotation 

ü  Human & Machine-based 
•  Search 
•   Image Data Repositories 


