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Data Models Use

• Public repositories:

– EMDB: 

https://www.ebi.ac.uk/emdb/documentation#data_model

– EMPIAR: https://www.ebi.ac.uk/empiar/faq

• Facilities and LIMS:

– ISpyB: https://github.com/ispyb/ispyb-database-modeling

– EMAdmin: 

https://github.com/I2PC/EMadmin/tree/master/EMadmin

• Data processing workflows:

– Scipion: https://github.com/scipion-em/scipion-

em/blob/devel/pwem/objects/data.py

– (CryoSparc, Relion, …)



Data models use

ProcessingFacility Repositories



Data Models Workflows

We should distinguish the purpose:

• To run on a new dataset (WorkflowHub)

• To understand a given result (EMPIAR)

EMDB 22301



Workflows

SetOfMovies
SetOfMovies

SetOfMicrographs
Movie MaxShift
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Scipion data model



Extensible data model

• SetOfMicrographs:

– Compulsory fields

– Extended fields



CryoEM ontology model

https://www.ebi.ac.uk/ols4/ontologies/cryoem



Ontology

Actions achieved within the project: Workflow FAIRness

●CryoEM ontology

○Ontology Lookup Service: https://www.ebi.ac.uk/ols/ontologies/cryoem

○BioPortal: https://bioportal.bioontology.org/ontologies/CRYOEM

○FAIRsharing: https://fairsharing.org/bsg-s001477/

●RO-Crate describing the image processing process 

○JSON and CWL workflow + diagram + metadata

Figure 1. CryoEM ontology view from OLS

Figure 2. RO-Crate diagram



Mathematical meaning

C.O.S. Sorzano, R. Marabini, J. Vargas, J. Oton, J. Cuenca-Alba, A. Quintana, J.M. de la Rosa-Trevin, J.M. 
Carazo. Interchanging geometry information in electron microscopy single particle analysis: mathematical context for the 
development of a standard. Computational Methods for Three-Dimensional Microscopy Reconstruction: 7-42 
(2014) (preprint)



Mathematical meaning
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Mathematical meaning
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Mathematical meaning



Mathematical modelling



EMPIAR Submission



EMPIAR Submission



Conclusions

• The internal data model of each processing 

package is very detailed.

• They are incompatible among programs.

• Purpose is important: future or past

• There are multiple levels of detail

• The standard should be compatible with both 

(shared minimum and individual extensions)
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