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What is COMULIS? 

Correlated Multimodal Imaging : combining 2 or more modalities to gather 

information about the same specimen 

EU-funded COST Action (11/2018-11/2022) 

Goals: 

• fueling urgently needed collaborations in the field of correlated 

multimodal imaging 

• promoting and disseminating its benefits through showcase pipelines 

• paving the way for its technological advancement and implementation 

as a versatile tool in biological & preclinical research 

www.comulis.eu  

https://www.cost.eu/actions/CA17121/#tabs|Name:overview
https://www.cost.eu/actions/CA17121/#tabs|Name:overview
https://www.cost.eu/actions/CA17121/#tabs|Name:overview
https://www.cost.eu/actions/CA17121/#tabs|Name:overview
http://www.comulis.eu/


Objectives 

• Establishing commonly-accepted protocols & quality standards for 

existing CMI approaches; 

• Showcasing novel CMI pipelines and bridging the gap between 

preclinical & biological imaging; 

• Fostering standardized correlation software through networking, 

workshops & open databases; 

• Raising awareness for CMI, training researchers in multimodal 

approaches, and working towards a scientific mindset that is 

enthusiastic about interdisciplinary imaging approaches in life sciences. 
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Organization (work groups) 

 

 

WG1 

Correlative Light To Electron 
Microscopy 

WG2 

Preclinical Hybrid Imaging 

WG3 

Novel Correlated multimodal 
imaging Pipelines 

 

 

WG4: Correlation software 

WG5: Outreach, Dissemination & Partnerships 

Foster the recognition of CMI in life sciences 

Set up standards and best practices, Trigger novel approaches 

Improve & develop correlation and visualization concerted solutions 



Networking tools 

• Meetings & Conferences 

• Next Events working groups meeting 21-22 January in Porto, Portugal 

• Focus session at EMIM 2019 European Society for Molecular Imaging, 23 

March, Glascow, UK 

• … 

• Dissemination Activities 

• ASCB-EMBO meeting Focus group , San Diego USA 

• Analytix 2019, Singapore 

• … 
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Networking tools 

• Training 

• Training schools in PHI 

• Training schools in CLEM  

• All with image analysis and software training 
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Networking tools 

www.comulis.eu  

• Mobility Grants (Short-Term Scientific Missions ) 

• cover scientist from research labs & core facilities (EU) to visit an host lab 

(EU or World Wide) to perform a scientific project on correlative multimodal 

imaging  

• between 1 week to 6 months. 

 

• Conference grants 

• Cover Early Carreer Investigator for a specific list of country to attend any 

conference in the field multimodal imaging/ image analysis 
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Who is COMULIS? 

• Management comittee: 2 representants per country 

• 118 members for now. 

  

Working groups Participants 

WG1 CLEM

WG2 PHI

WG3 New CMI

WG4 soft

WG5 outreach

Scientific Background 

Biology

Chemistry

Computer Sciences

Engineering

Medicine

Physics

Biophysics

Other..
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Who is COMULIS? 

• Core group: 
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How to join? 

• Any individual - researcher, engineer, or scholar - in universities, 

research centers, public and private organizations, and whose 

expertise is relevant to the Action, is welcome to join. 

 

• See https://www.comulis.eu/registration/ for the full pathway , do not 

hesitate to ask further details! 

www.comulis.eu  

https://www.comulis.eu/registration/
https://www.comulis.eu/registration/
https://www.comulis.eu/registration/
http://www.comulis.eu/


Segmentation 
Registration 
Visualization 

WWW.BIII.EU 
> 1000 software and workflows curated by 
and for the community of bioimage analysis  
 

Deliverable 1: Create compilations of existing software used in correlative multimodal 
imaging.  

Correlation software 

http://www.biii.eu/


Correlation software 

Tag Registration  

Also tagged with the topic 

CLEM 

BIII.EU  

Tag Registration  



Ec-clem  

and EC-clem Autofinder  

in ICY 
Open source tools for: 

 

• user guided registration (2D/2D/ 3D/3D 

2D/3D 3D/2D) 

 

• automatic registration workflows 

construction (2D/2D/ 3D/3D 2D/3D 3D/2D) 

 

• automatic assessment of error  

 

• testing different configurations of 

beads/landmarks : fiducials 

 

 

With or 

without 

deformations 

(rigid or non 

rigid) 



 eC-CLEM : a simple user interface 



Place points in 3D in orthoviews 

X Z 

Z 

Y 

Predict error when no 

ground truth, and 

measure it when 

available 

Convenient tools for registration and error 

assessment 



Example of automatic workflow 

(A) Preprocessed EM volume. Grid space: 10 

microns (B) preprocessed LM volume. Grid 

space: 100 microns. (C) Automatically 

registered binary LM on EM. (D) Binary LM 

on binary EM. 

Transfo file 

Binning 

binning 

Entropy/

variance 

filter 

Otsu 

threshold 



Construct your own automatic registration workflow by 

visual programing 

 

        Press me! 





Fiducial Localization Error 

Individual points 



Registration Error due to Fiducial localization error 

Fiducial registration error 

Vs Target registration error 



Errors can be predicted and does not mean a non rigid 

deformation is needed. 



Online Tutorials on Icy Bio Image Analysis website 

(look for ec-clem and ec-clem autofinder) 

http://icy.bioimageanalysis.org/ 
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Statistics  

Computer Vision 
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Neeraj Prabhakar 





f : mean of squared distance 

from fiducials to each main axis 

d : distance from target to each 

main axis 

FLE: Fiducial Localization Error 

TRE: Target Registration Error 

N: Number of fiducials 
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Predicting error in any point from fiducial 

configuration and localization error 

JM Fitzpatrick IEEE TMI 2001, 2008, 2011  



Analysis of fiducial configuration 

eC-CLEM > advanced usage > Study Errors 



What can simulation bring to your experiment? 

Optimizing fiducial choice! 

• Nearly ideal case:  widely distributed fiducials 

• Simulate (Plugin StudyLandmarksConf againstN) different N 

and different FLE, 100 random configurations.  

The better the accuracy of 

localization, the better the 

accuracy of the registration  

But… A big number of fiducial can 

compensate for a bad localisation 

accuracy 

FLE 60nm FLE 160nm 

TRY IT! EC-CLEM/ADVANCED/STUDY 

ERRORS 



Fiducial Localization Error 

Individual points 



Registration Error due to Fiducial localization error 

Fiducial registration error 

Vs Target registration error 


