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Bio-Imaging Technologies 
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Euro-BioImaging Distributed  
Research Infrastructure Model 



Imaging Infrastructure with  
Physical Open User Access  

MULTIMODAL	
  
TECHNOLOGY	
  

NODE	
  	
  
	
  

FL
AG

SH
IP
	
  N
O
DE

	
  

FL
AG

SH
IP
	
  N
O
DE

	
  

FL
AG

SH
IP
	
  N
O
DE

	
  

FL
AG

SH
IP
	
  N
O
DE

	
  

U
SE
R	
  
TR

AI
N
IN
G	
  
	
   STAFF	
  TRAIN

IN
G	
  	
  

Web-­‐access	
  portal	
  

European	
  life	
  scien$sts	
  as	
  users	
  

Data	
  storage	
  and	
  analysis	
  infrastructure	
  

User	
  goes	
  home	
  with	
  results	
  for	
  publica$on	
  

HU
B	
  

N
O
DE

S	
   MULTIMODAL	
  
TECHNOLOGY	
  

NODE	
  	
  
	
  



 
Data Infrastructure Model: 

Evidence Basis 
 



The Euro-BioImaging PCS: 
Concrete reqs for data infrastructure model 

228	
  User	
  applica$ons	
  in	
  
four	
  weeks	
  

	
  
110	
  User	
  visits	
  in	
  14	
  
countries	
  in	
  6	
  months	
  

	
  
22	
  publica$ons,	
  20	
  

manuscripts	
  submiUed	
  
	
  



WP11	
  Progress–	
  Biological	
  Imaging	
  

WP11 Work summary- Preparatory Phase 
•  Euro-BioImaging Survey: WP11-Specific Questions 

 
•  ISBI 2012 workshops on BioImage Analysis, Barcelona 2012 

ü  Michael Unser (EPFL) & Jean-Christophe Olivo-Marin (Institut Pasteur) 
ü  Wiro Niessen (Rotterdam) 
ü  Report on status of BioImaging Management & Analysis Tools 

 
•  Challenges 

ü  Deconvolution & Cell Tracking challenges, ISBI Meetings 
 

•  Common ROI Specification, Barcelona & Dundee 2012 
ü  Initial proposal & Hackathon 
ü  Proof-of-Concept Software on scijava.org  

•  Euro-BioImaging Data-Related Infrastructure Activities (DRIAs) 
	
  

•  EUBIAS2013 
ü  BioImage Anaysis Community Update 
ü  Image Analyst Network 
ü  “Taggathon”:  http://biii.info Proof of Concept 

 

 
 



71 potential future Nodes 
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5	
  

Sweden	
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2	
  

Norway	
  
2	
  

*France	
  
2	
  

Czech	
  
Republic	
  

2	
  
Poland	
  

1	
  

*Hungary	
  
1	
  

Portugal	
  
1	
  

Bulgaria	
  
1	
  

Israel	
  
1	
  

Slovakia	
  
1	
  

Denmark	
  
1	
  

Node EoIs per country* 
*Actual	
  number	
  of	
  facili$es	
  varies.	
  

From	
  some	
  countries	
  
mul$-­‐sited	
  Nodes/na$onal	
  networks	
  EoIs	
  were	
  received	
  

Independent	
  	
  
EvaluaAon	
   #	
  EoIs	
  

Highly	
  
Recommended	
   25	
  

Recommended	
   20	
  

Minor	
  
improvements	
   9	
  

Major	
  
improvements	
   13	
  

Not	
  suitable	
   4	
  



EMDataBank / PDBe 

Ardan Patwardhan, Ingvar Lagerstadt & Gerard Kleywegt, EBI 10 



JCB Dataviewer: 
Original HCS Data 

Jcb-dataviewer.org: Search: ‘Rohn’ , ‘Thorpe’, ‘Raught’ , ‘Breker’ or ‘Toret’… Click ‘Chart’ 11 



Cell Phenotype Database @ EBI 

Gabriella Rustici, Simon Jupp, Catherine Kirsanova, Helen Parkinson, Alvis Brazma 12 



CMPO@ OLS 

Gabriella Rustici, Simon Jupp, Catherine Kirsanova, Helen Parkinson, Alvis Brazma 13 



 
Data Infrastructure Model: 

Design 
 



Data services  
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Image Data Analysis 

	
  
Community	
  Demand:	
  	
  
Community-­‐annotated	
  repository	
  of	
  image	
  processing	
  &	
  analysis	
  tools	
  
	
  
Facilitated	
  and	
  coordinated	
  access	
  to:	
  

• 	
  Community-­‐developed	
  open	
  source	
  desktop	
  image	
  processing	
  plaaorms	
  
(e.g.	
  ImageJ,	
  Fiji,	
  Icy,	
  BioImageXD,	
  OME,...)	
  
• 	
  Open	
  access	
  to	
  commercial	
  plaaorms	
  (e.g.	
  Zeiss,	
  Bitplane,	
  Leica,	
  Nikon,	
  …)	
  
• 	
  Community	
  wiki-­‐style	
  annota$ons	
  
• 	
  Proof	
  of	
  Concept:	
  h7p://biii.info	
  

	
  
Community	
  annotaAon	
  of	
  Euro-­‐BioImaging	
  SoFware	
  tools:	
  

• 	
  User-­‐friendliness	
  	
  
• 	
  Use	
  of	
  standardised	
  data	
  access,	
  formats,	
  and	
  APIs.	
  	
  
• 	
  Pluggable	
  architecture,	
  support	
  and	
  documenta$on,	
  interoperability	
  	
  
• 	
  Plaaorm-­‐based	
  and	
  commercial	
  so_ware	
  to	
  have	
  open	
  interfaces	
  	
  



Image Data Storage and Repository 

Community	
  Demand:	
  Open,	
  accessible	
  image	
  data	
  management	
  and	
  repository	
  
Storage	
  of	
  User	
  image	
  data	
  at	
  producing	
  Node	
  (30	
  User/year,	
  avg.	
  ~20	
  TB)	
  

• 	
  Reqs	
  based	
  on	
  PCS	
  feedback:	
  80%	
  of	
  Users	
  need	
  <200	
  GB;	
  20%	
  need	
  0.2-­‐20	
  TB	
  
• 	
  Data	
  ini$ally	
  stored	
  at	
  Node	
  for	
  quality	
  control	
  and	
  ini$al	
  processing;	
  

• 	
  a_erwards	
  “data	
  belongs	
  to	
  the	
  user”.	
  
• 	
  Data	
  transfer	
  methods	
  determined	
  by	
  dataset	
  size	
  

• 	
  e.g.	
  web-­‐based	
  transfer,	
  or	
  shipment	
  of	
  external	
  hard	
  drives,	
  ...)	
  

	
  
Community	
  Image	
  Data	
  Resource	
  (~1000	
  TB	
  in	
  yrs	
  1-­‐2)	
  
Open	
  access	
  to	
  standardized,	
  annotated	
  data	
  repositor(ies)	
  of	
  reference	
  image	
  data	
  

• 	
  Phenotypic	
  datasets	
  linked	
  to	
  molecular	
  resources	
  (e.g.,	
  GW	
  phenotypic	
  screens)	
  
• 	
  close	
  collabora$on	
  with	
  ELIXIR	
  	
  

• 	
  Datasets	
  with	
  clear	
  linkage	
  to	
  structural	
  resources	
  (e.g.,	
  super-­‐resolu$on,	
  correla$ve)	
  	
  
• 	
  Common	
  annota$on	
  framework	
  (with	
  ELIXIR)	
  
• 	
  Public	
  resource	
  for	
  image	
  data	
  directly	
  related	
  to	
  publica$on	
  
• 	
  Benchmark	
  datasets,	
  for	
  development,	
  valida$on	
  and	
  training	
  
• 	
  Resources	
  for	
  community	
  reference	
  (genome	
  wide	
  studies,	
  atlases	
  etc.)	
  

	
  



Image Data Storage and Repository 



Cloud Compute Services 

Community	
  Demand:	
  Compute	
  Resource	
  for	
  data	
  mining	
  and	
  new	
  tool	
  development	
  
	
  
Cloud-­‐based	
  resource	
  to	
  spur	
  the	
  development	
  of	
  new	
  tools	
  and	
  re-­‐use	
  of	
  repository	
  
and	
  benchmark	
  datasets.	
  

• 	
  Academically	
  owned	
  cloud	
  storage	
  and	
  compute	
  capacity	
  	
  
• 	
  Data	
  security	
  policies	
  in	
  line	
  with	
  user	
  and	
  member	
  state	
  requirements.	
  
• 	
  Hosted	
  algorithms/tools,	
  linked	
  to	
  repository/benchmark	
  data,	
  bypassing	
  need	
  for	
  
data	
  download	
  by	
  user.	
  	
  	
  
• 	
  Pilot:	
  Helix	
  Nebula	
  project	
  is	
  tes$ng	
  academically	
  operated	
  science	
  cloud	
  compu$ng	
  
for	
  Europe	
  (www.helix-­‐nebula.org).	
  EMBL	
  provides	
  the	
  first	
  use	
  case	
  of	
  the	
  life	
  
sciences.	
  



Europe’s Research Infrastructure for 

Imaging Technologies 


Services to be provided

•  Access to cutting-edge biological & medical imaging technologies with 

high-level user support by expert technical staff

•  Image data repositories and analysis tools

•  Advanced training for users and providers of imaging technologies


MulAmodal	
  Technology	
  NODES	
  
Integrated	
  access	
  to	
  mul$ple	
  imaging	
  technologies	
  

Flagship	
  Technology	
  NODES	
  
Access	
  to	
  unique	
  imaging	
  technology	
  in	
  Europe	
  

Euro-­‐BioImaging	
  HUB	
  
Coordina$on	
  &	
  support	
  of	
  access,	
  data,	
  training	
  

European	
  infrastructure	
  management	
  

by Hub and Nodes




Nodes	
  are	
  already	
  being	
  built	
  
(€	
  202	
  Million	
  commiUed	
  in	
  13	
  countries)	
  

Well-prepared to launch 


71	
  interested	
  Node	
  /	
  2200	
  future	
  Users	
  
(IEB:	
  67	
  Nodes	
  recommended	
  for	
  construc$on)	
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  Tasks:	
  	
  

Ø  SelecAon	
  &	
  ConstrucAon	
  of	
  Nodes	
  (Countries)	
  
Ø  Legal	
  framework	
  for	
  European	
  Hub	
  (Interim	
  Board)	
  
Ø  IdenAficaAon	
  of	
  Hub	
  hosAng	
  country	
  (Countries)	
  

From Preparatory Phase to Operation 



Euro-BioImaging can change the 
infrastructure landscape  

•  From closed national to open European imaging facilities 

•  From heterogenous national infrastructure capacity to European excellence 

Without Euro-BioImaging	
   With Euro-BioImaging	
  

Euro-BioImaging Survey	
   Euro-BioImaging Pilot Operation Phase	
  


