
Centre for Gene Regulation & Expression 
Div of Computational Biology 
School of Life Sciences, University of Dundee 
Dundee, Scotland, UK Seattle, WA, USA 

Dundee, UK 

The Open Microscopy Environment: 
12th Annual Users Meeting 

University of Dundee, Scotland 

Jason Swedlow 

The OME Consortium 

#ome2017 



Talk Outline 

o   Thank you! 

o   This Meeting… 

o   The Problem 

o   Our Progress 

o  High Level Survey 

o  See the Workshops 

o   Funding… 

o   Future Priorities… 
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Dundee OME Team 
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The OME Consortium 
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THIS MEETING….. 
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Meeting Purpose 

12th Annual User’s Mtg 
•  Attendees 

o  OME Consortium 
o  Invited Speakers 
o  Broad cross-section of users 

 
•  Day 1: Presentations 

o  Lightning Talks 
o  Project Overview 
o  Invited Speakers 
  

•  Day 2: Workshops & Demos 
 

•  Day 3: Talking, Planning, Coding  
 

•  Progress Report 
•  Future development priorities & planning 
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THE PROBLEM 
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The Image Problem…  
is Ubiquitous 
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A pretty picture?  

A measurement? 

A resource? 

Dynamics 
Organelles 

Cells 

Lead Discovery 
Target Validation 

Physiology 

Pathology 

In Vivo 



…Towards Image Informatics 
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What We Do 
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OME File Formats 

OME-XML ~ OME Data Model 

OME-TIFF – TIFF file with OME-XML in the header 

OME Files – C++-based reference implementation of OME Data Model  

Bio-Formats – Java-based PFF reader & reference implementation 
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OME File Formats 
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BIO-FORMATS: 
Proprietary File Conversion 

14 à Apps using Bio-Formats were started >100,000 times per day in 2015 & 2016 ß 



The OMERO Platform 

15 Allan et al, 2012, Nature Methods 

 



OMERO & BIO-FORMATS: 
OMERO.insight Java Client 

Allan et al, 2012, Nature Methods  16 



OMERO & BIO-FORMATS: 
OMERO.web Client 

Allan et al, 2012, Nature Methods  
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OMERO & BIO-FORMATS: 
OMERO.web Client 
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OMERO	
  &	
  Bio-­‐Formats:	
  	
  
Interfaces	
  for	
  Image	
  Data	
  Access	
  



The Standard Paradigm 
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The “Scientific Data” Paradigm 

21 Gray et al, 2005, Scientific Data Management in the Coming Decade, Microsoft Research 



INTEGRATING ANALYSIS… 
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Orbit.bio 

23 Manuel Stritt, Actelion Pharmaceuticals; http://orbit.bio 

 



OMERO & CellProfiler 

24 Chris Allan & Emil Rozbicki, Glencoe Software 

 



OMERO & CellProfiler 

25 Chris Allan & Emil Rozbicki, Glencoe Software 

 



Examples of Analysis Integration 

FLIMfit– fluorescence lifetime fitting (Matlab) 

ImageJ/Fiji, Icy– Pluggable, desktop Image processing tools (Java) 

Orbit– Feature-based segmentation, tracking (Java) 

WND-CHRM-- weighted nearest neighbor machine learning (Python) 

ThunderSTORM and PALMSiever– Localisation SRM (ImageJ, Matlab) 

OMERO2CV– LSFM Multi-View Reconstruction (C++, OpenCV, ITK) 

uTrack– Globally optimised object tracking (Matlab) 

CellProfiler– HCS segmentation and features (Python) 

Jupyter– web-based image processing w/ NumPy, OpenCV, ITK (IPNB) 

mTools– Otsu, basic segmentation (Matlab) 

OMERO.figure– web app (JSON) 

Columbus Acapella®-- commercial Big Data processing… 
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DATA SHARING, PROVENANCE, INTEGRATION… 
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Security Model 
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OMERO & BIO-FORMATS:  
Pathology Instruction 

Paul Felts, Dundee; learning.openmicroscopy.org; u:course, pw:omero 29 



OMERO & BIO-FORMATS:  
HMS LINCS Database: 27 Channel Cyclic IF 

30 Jia-Ren Lin, Zoltan Maliga, & Peter Sorger, Harvard Med School 



OMERO & BIO-FORMATS:  
KOMP2/IMPC 

www.mousephenotype.org 31 



EMPIAR/EMDataBank / PDBe 

Ardan Patwardhan, Ingvar Lagerstadt & Gerard Kleywegt, EBI 32 



OMERO @ Liverpool 

David Mason, Liverpool 33 



SSBD @ Riken 

Yukako Tohsato & Shuichi Onami, RIKEN 34 
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WEB APPS… 
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OMERO.figure 

38 Will Moore, OME (Google: “OMERO figure”) 

 



FPBioImage 

39 Marcus Fantham, Univ Cambridge 

 



OMERO.iviewer 

40 Harald Waxenegger, OME 

 



OMERO.iviewer 

41 Harald Waxenegger, OME 

 



NEW WEB SITE… 

42 



Coming soon…. 

43 Helen Flynn/OME & Liza Unson/Glencoe 

 

https://openmicroscopy.github.io/www.openmicroscopy.org/ 



FUNDING 
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OME Grant Funding 

o  BBSRC IDR (2015 - 2106)  

o  Horizon 2020 (2016 – 2018) 
•  MULTIMOT 
•  Euro-BioImaging PPII 
•  CORBEL 
•  Global BioImaging   

o  BBSRC BBR Extended Metadata (2014 - 2017)  

o  Wellcome Biomedical Resource Bio-Formats Updates 2017 - 2019 
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BIO-FORMATS: 
Opportunities for Academic/Commercial Collaborations 

o  3i: Building and maintaining a SlideBook file format reader 

o  PerkinElmer: Commission Glencoe to provide open source Harmony 

HCS format reader 

o  ZEISS: Commission Glencoe to build open source JPEG-XR decoder 

o  Olympus Europe: Commision Glencoe to build open source OIR reader 
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à See blog.openmicroscopy.org for more info 
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OME2016: Luke Hammond/QBI 
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OME2017: Thank you BD2K!!! 

o  OHSU & HMS BD2K award for OMERO Scaling Updates 

•  Read-Only OMERO 

•  Session Portability 
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What About Brexit?!?!?!?! 

o  OME mostly UK-funded 

•  Wellcome Trust, BBSRC– ~£10M since 2011 

o  Funding Infrastructure is Hard 

•  Harder when £€$ are tight, uncertain times 

o  Future Opportunities 

•  National/Trans-national Research Infrastructures 

•  BioImagingUK, France BioImaging, German BioImaging,  

Japan BioImaging, NCI… 

•  Partnerships with research labs, institutions, projects 

o UK, USA, Europe, Japan 

o Academic, Industrial, Commercial 

 



2017/2018 PRIORITIES? 
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Some words to think about… 
 
•  New Modalities (MS, Raman, X-ray, etc.) 
•  Multi-modal/Correlative 
•  Federation: 

•  SSO 
•  Distributed Data 

•  Import/Export 
•  Ontologies 
•  OMERO Gateway 
•  Apps 
•  Microservices 
•  Notebooks 
•  Client Architecture 
•  Archiving 
•  … 
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Thank you! 
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