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One view of the VO from 
an application/portal :

Enables a Virtual Research Environment of 
interoperable tools and services based on 
IVOA standards:
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Making data FAIR with the Virtual Observatory.

The Virtual Observatory is: 

An operational framework for interoperable access to world-wide 
astronomical data and services.

A pioneer of FAIR data sharing - an existing global framework –
populated by major data providers (space and ground based) that is 
heavily used by the community.

Built on International Virtual Observatory Alliance (IVOA) standards

• Recognised in the ESFRI roadmap (2021).
• ‘… a global implementation of a FAIR disciplinary framework and openly 

avail- able data, the so-called astronomical Virtual Observatory.’

• Quoted as an example in EOSC SRIA document (Feb 2021).

Supported in Europe by Euro-VO (VO Partners + EC projects since ~2001).

Recognised in ASTRONET roadmap (2008, 2014, 2022).
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In ESCAPE, the Virtual Observatory is supported by 
WP4 “CEVO” 

Connecting ESFRI projects to EOSC through the VO framework

EOSC – European Open Science Cloud

VO – Virtual astronomical Observatory

23/06/2022 4



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

03/2022

WP4 / CEVO in the ESCAPE ‘thematic cell’

https://projectescape.eu/services
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Partners bringing experience from European Virtual Observatory 

Astronomy ESFRIs, Research Infrastructures and associated partners

ESO SKAO

NWO-I-ASTRON

JIVE CTAO KIS
ORB

EGO

CNRS-OBAS
CNRS-CPPM

INAF UEDIN UHEI INTA

HITS 
(WP3)

Successful formula: Bringing together ESFRI/RIs and VO 
expert partners
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The approach:

Integration of astronomy VO data and services into the EOSC
- Interaction with EOSC projects based on experience of onboarding via EUDAT

Implementation of FAIR principles for ESFRI data through the Virtual Observatory
- ESCAPE ESFRI and RI priorities represented at the IVOA 

- Community training events for scientists and data producers/providers

Adding value to trusted content in astronomy archives
- Deep learning applied to archive data sets (joint with WP3)

ESCAPE Cross-WP interaction/integration
- VO services in ESAP, VO software in OSSR, explore VO data in Data Lake, VO data/services/tools for 

citizen science and Test Science Projects
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Connecting to EOSC - a work in-progress! 
ESCAPE

Data Lake
Software Repository

Virtual Observatory services

Science Analysis Platform 

Citizen Science

AAI integration with DIOS

Generic services, e.g. notebook 
service, citizen science frameworks, …

Funded compute & storage resources

IVOA and other existing standards
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The results:

Integration of astronomy VO data and services into the EOSC
- Interaction with EOSC projects based on experience of onboarding via EUDAT

➔ Analysis reports on VO data and service integration into EOSC (D4.4, D4.7)

Implementation of FAIR principles for ESFRI data through the Virtual Observatory
- ESCAPE priorities at IVOA level : (MS20, MS21, MS22, MS23, MS25, MS26) 

- Community training events for scientists and data producers/providers:

➔ 2 Science with interoperable data schools (D4.3, D4.6)

➔ European data providers Forum - Hands-on workshop for data providers (MS24)

Adding value to trusted content in astronomy archives
- Results of deep learning applied to archive data sets (joint with WP3)

➔ Prototype demonstrator for value-added archive services  (D4.5)
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Highlight Task 4.2: Implementations of IVOA standards

Working Draft

IVOA Recommendation

Gravitational Waves (EGO-Virgo) – Space 
time indexing and use in applications for 
GW follow-up 

Solar physics (EST) – Analysis of IVOA 
semantic UCD metadata for solar physics.

Radio Astronomy – interoperability and 
data volume aspects, new Radio 
Astronomy services registered in VO 
registry, standardized metadata for radio 
astronomy  (JIVE, ASTRON, SKAO, ALMA)

ESO science archive services 

Relevant standards used/assessed in 
ESCAPE @ IVOA ◉

◉

◉

◉

◉
◉
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ESFRI / RIs Results for ESCAPE work toward FAIR standards and tools

ESO-ELT - Data access and visualisation standards and tools
- Support of VO standards in ESO archive services – used as 

exemplary case to help others
- Relevant IVOA standards updated

EGO/VIRGO - Development of MOC2.0 (approved IVOA standard) and mocpy
- Tools / libraries integrated into GW community software
- Paper published in Astronomy & Computing

SKA, JIVE, ALMA (LOFAR) - Creation and support of the IVOA Radio Astronomy Interest Group
- New TAP services, accessible in VO tools and in the ESCAPE platform

CTA & KM3NeT - Data Provenance standards approved by IVOA
- Many activities for adoption and implementation (Workshop held)
- Reference paper published on a:  Management System for 

Provenance Information

EST - VO metadata developed for Solar Physics
- Prototype TAP services for solar data
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ESO, CNRS-ObAS, 
INTA, INAF,UHEI 
UEDIN, HITS

EGO (INFN), 
CNRS-ObAS, 

JIVE, ASTRON, 
SKAO, ESO/ALMA, 
UHEI, CNRS-ObAS

CTAO, Obs-Paris, 
CNRS (ObAS+CPPM)
UHEI

ORB, KIS, CNRS-
ObAS, INTA, UHEI
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Example – 2 of the standards led/contributed to by 
ESCAPE partners
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Provenance Data Model

Finalised and approved April 
2020.

Brought to community via 
ESCAPE Provenance workshop 
September 2020.
- Published - Servillat et al. – SPIE

Multi-Order Coverage 2.0

Space coverage extended with 
TIME coverage. 
Approved in April 2022.

Driven by ESFRI/RI needs (EGO, 
ESO, Radio astronomy,+++ ).

e.g. IVOA metadata for Sky 
Coverage maps of Gravitational 
Wave detections
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- Demonstrates 1st level of metadata 
compatibility

- Links to the actual service
- enables feedback to EOSC

Task 4.1 highlight : VO in B2FIND
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Major update of Big Data visualisation for HiPS surveys
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Example of MeerKAT SKA pathfinder data
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Future outlook of VO in ESCAPE and EOSC

Integration of astronomy VO data and services into the EOSC
- Next big step is to use evaluate/use the new ‘enhanced EOSC Resource Catalogue’ 

for on-boarding of ‘data sources’

FAIR principles for ESFRI data through the Virtual Observatory
- ESCAPE has built capacity within ESFRI/RIs to become actors in defining the 

standards. Future : Implementation / Coordination / Innovation / Scaling up

- Continue networked approach – Standards, Data, tools/services, Training

Integration in platforms, virtual research environments
- Within ESCAPE, but also beyond: space agencies and major observatories.
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