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ABSTRACT 
 

In the last years, the amount of data and resources of 
astrophysical data available for the scientific community at 
the different project science archives at ESAC is growing 
quite fast. The project archives offer a quite detailed and 
easy access to all mission data. However, the multi-
wavelength discovery of data could be cumbersome and it 
usually requires specific knowledge of mission dependent 
language.  

The ESAC Science Data Centre (ESDC) is working on a 
science-driven discovery portal, called ESA Sky, that allows 
the exploration of the astronomical resources (almost all the 
images and catalogues from ESA missions at the present 
stage) using a simple, intuitive and project agnostic portal.  

Using techniques like visualization of multi-order all-sky 
mosaics based on HEALPix (HiPS), missions coverage 
(MOC), observational footprints, TAP services on common 
data models for fast and performant searches, DB 
geometrical indexes, internal connections between databases 
and wrappers around the project archives to download the 
final science ready data allows the handling of big amounts 
of data in a simplified way.  
We will present the recently released first version of this 
tool, technologies used and future plans. 
 

Index Terms—big data exploitation, heterogeneous 
data sources, interoperability and standards, linked data and 
semantics, space science, visualization and visual analytics 
 

1. INTRODUCTION 
 
ESA Astronomical, Planetary and Heliophysics missions 
have their data archives at ESAC, Madrid. The different 
archives cover huge wavelength ranges and are an  
important resource of knowledge for the science 
community. In order to make this data available, the ESAC 
Science Data Centre (ESDC) [1] provides a set of project 
archives where the experts and scientists linked to a certain 
mission can access the data in an easy and powerful way. 
The different archives cover web based user interfaces to 
RESTful [2] interfaces, to allow the integration of the data 
access from different missions from the command line. 
 
However, the different archives are focused on the 
discovery of data for particular missions, by using advanced 

query parameters based on the instruments and using project 
dependent jargon.  
 
In 2014 a set of scientists and engineers at ESAC embarked 
on a task to design and implement a general multi-mission 
interface prototype that could fulfill the following basic 
goals: 
 

• Allow a discovery interface, mainly based on the 
access to multi-wavelength data from different 
missions in a transparent way 

• Implement an accurate discovery of observations 
using geometrical queries 

• Use of project agnostic language 
 
Using this paradigm, an application able to interconnect all 
the different archives using a discovery interface was 
developed as a prototype and presented internally to ESA 
members and projects. 
 
There was the general agreement to convert this prototype 
into an operational  application and, in Autumn 2015, the 
first beta version of the ESA Sky interface was presented to 
the general scientific community during the ADASS XXV 
conference in Sydney.  
 

2. ARCHITECTURE 
 

ESA Sky reuses modules and protocols defined by the 
IVOA (International Virtual Observatory Alliance) as a 
probe that the libraries and standards provided by this 
organization help on the design and implementation of 
archives modules. The application is composed of a client 
that makes use of the CDS Aladin Lite [3] module to 
visualize All-Sky maps. 

 
 The All-Sky HiPS [4] maps have been generated for all 

ESA missions by collaboration with the different project 
experts and selecting the best possible input data. HiPS are 
conceived as multilevel all sky maps where the data that 
travels from the server to the client is only the one that the 
client could need for visualization at the selected zoom 
level. That implies different resolution orders and a 
tesellation of the sky following HEALPix [5] indexes. In 
contrast with other kind of map projections used by other 
applications like, e.g. Google Sky, HEALPix makes use of 
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Due to the interest from different projects and from the 
community, inclusion of other missions, including non-ESA 
ones, is also foreseen. By following some simple recipes 
provided by ESDC, data from other data centres can be 
made accessible on the ESA Sky interface. The mechanism 
to publish data into ESA Sky implies for the different data 
centres: 

 
� Generation of HiPS maps: Taking all the images 

provided by the project as input, a HiPS structure is 
generated for exploration. This procedure is not only 
technical but, also, a good knowledge of the data 
facilitates the improvement of parameters and cuts to 
have the best possible all sky map. The generation of 
HiPS maps allows the publication of data not only 
inside ESA Sky, but also inside other VO applications 

� Access to observational footprints: For the 
observational data, detailed footprints describing the 
spatial coverage of the observations should be 
generated. These footprints will be represented as an 
STC-S polygons [10]. Different techniques to generate 
these footprints are described in the ESDC how-to 
pages 

� A table, containing general observational metadata 
should be generated by the data provider, fulfilling a 
common data model, similar to IVOA ObsCore DM 

� The previous table could be exposed to the public by a 
TAP server by the data provider or directly provided to 
the ESA Sky team for ingestion inside the application 
data base 

� The observational table should contain a link to the data  
located in the data provider side, so users will finally 
access the data from the data provider 

 
Following these steps, data can be show in the ESA Sky 
interface and users can access project data directly from the 
data provider nodes.  
 
Further information at: 
 http://www.cosmos.esa.int/web/esdc/esasky-contributing 
 

 
6. FUTURE PLANS 

 
Currently, ESA Sky has been focused on the access to 
images from different missions and source catalogues. A 
future enhancement will allow the discovery of spectral data 
in a similar way to the discovery of images. Spectral slits 
will be displayed in the interface for the different missions 
and a dedicated user interface module will allow the 
visualization and retrieval of spectral data. In the long term, 
there are plans to provide support for time domain data by 
the inclusion of time lines and time dependent HiPS maps.  

 
At the same time, there are plans to include more missions 
into the ESA Sky interface in the short term and the 
connection to other external services. 
 
Also, access to external VO applications will be obtained by 
connecting the ESA Sky interface to them using the IVOA 
SAMP protocol and access to other ESA archives by 
HTML5 interactions. 
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