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I - Dramatic increase in the volume of data produced in astronomy 
and space sciences
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From Data Centres to Computing Centres

Distributed data centres are not cost effective.  
In the next years services are likely to be integrated in large computing centres 

supporting experiments generating Big Data.

Distributed data centres Centralised (“cloud”) computing centres
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II - Evolution of information technology opens new opportunities 
for data sharing, accessibility, and utilisation.
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 III. Proposed initiatives and actions  
 
 

12. In this context and with these objectives, we would like to propose the 
following: 

 (1) Establishing under the auspices of the Committee on the Peaceful Uses 
of Outer Space and with the support of the Office for Outer Space Affairs of 
the United Nations an initiative to provide independent external review of the 
quality and performance of providers across the world of extra-terrestrial 
scientific data to the benefit of all potential users. 

 (2) Tasking the Office for Outer Space Affairs with elaborating and regularly 
updating an Open Data Index listing the reviewed providers according to a 
published set of criteria on the ease, quality, completeness and timeliness of 
material made available for research, educational and common users’ 
communities at all levels of knowledge and expertise. The Office would also 
be tasked to consult and participate widely in relevant international  
space-science initiatives in order to: further encourage innovation in this 
domain, cooperation among countries and the use of best practices; to 
campaign in favour of expanding the access to open source science-ready data 
provided by both established and emerging providers; to advance the provision 
of a new category of web-ready data suitable for portable devices.  

 (3) Organizing an international workshop on the availability of and 
accessibility to open source space science data. Italy would consider hosting 
such a workshop in collaboration with the Office for Outer Space Affairs at the 
beginning of 2017. It would be open to experts and data providers from all 
interested countries and its outcome would be part of the process leading to 
UNISPACE+50. 
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“Open Universe” was originally proposed by Italy as an initiative under the 
auspices of COPUOS, during the preparations for UNISPACE+50. 

ORIGINS OF THE INITIATIVE
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• Main goal is to dramatically expand the availability and access to space science data, 
responding to the growing demands of transparency on the use of public resources and of 
the societal returns of science. 

!

• Motivated by (i) from one side, the evidence of the increased rate of production of 
scientific data in all fields, including space science, and the responsibility to convert such 
data into effective knowledge; (ii) on the current context in which technological barriers to 
data sharing and access have been dramatically reduced, opening up new opportunities 
for knowledge dissemination and inclusion.


   A/AC.105/2016/CRP.6

    
 
14 June 2016 
 
English only 

 

 
V.16-03483 (E)     

 
 

 *1603483* 
 

Committee on the Peaceful 
Uses of Outer Space 
Fifty-ninth session 
Vienna, 8-17 June 2016 

   

   
 
 

  “Open Universe” proposal, an initiative under the auspices 
of the Committee on the Peaceful Uses of Outer Space for 
expanding availability of and accessibility to open source 
space science data. 
 
 

  Proposal by Italy 
 
 

 I. Background 
 
 

1. The 2030 Agenda for Sustainable Development will require effective, 
enhanced and innovative tools to support its implementation. Among those tools are 
the ones offered by space science and technology, which could act as both an 
enabler and a catalyst for the efforts of countries with regard to progressing towards 
internationally agreed development goals and for sustainable development. 
Advancing international cooperation in the peaceful uses of space science and 
technology and increasing the use of space-derived data and information are at the 
core of international efforts for harnessing the benefits of outer space for 
development in the post-2015 framework. 

2. The General Assembly, in its resolution 66/71, emphasized the significant 
progress that has enabled humans to explore the universe, and the extraordinary 
achievements made over the past fifty years in space exploration efforts, including 
deepening the understanding of the planetary system and the Sun and the Earth 
itself, in the use of space science and technology for the benefit of all humankind. 
Also in that resolution, the General Assembly stressed the need to look more closely 
into how advanced space research and exploration systems and technologies could 
increase benefits, in particular for developing countries. Moreover, in that 
resolution, the General Assembly recognized that the Committee on the Peaceful 
Uses of Outer Space, assisted by the Office for Outer Space Affairs, serves as a 
unique platform at the global level for international cooperation in space activities 

Original Open Universe 
Proposal at 59th COPUOS:  !
A/AC.105/2016/CRP6
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Preliminary Objectives
INCREASE TRANSPARENCY of already accessible resources: including 
promoting FAIR (Findable, Accessible, Interoperable, Reusable) guiding 
principles, promoting the adoption of widely-used standards, processing from raw 
data to web-ready products, enhanced data-mining and integration solutions, 
interfacing and facilitating cooperation between data providers and data centres 
DQG�DUFKLYHV«
RESURFACE DATA and other hidden or otherwise hardly accessible 
resources: by identifying inaccessible data and working with national and regional 
entities to solve the challenges to make them public, including legacy data, as well 
as bringing new main players and actors in the international space science arena 
into the Initiative and in contact with other public data access solutions.
BROADEN THE USER-BASE of astronomy and space science data: to include 
as well the rapidly growing community of citizen scientists, by providing the 
necessary tools to use astronomy and space science data for a range of target 
groups, including educators and students, planetariums, amateur scientists or other 
potential end-users; and by promoting STEM education, particularly among 
women and youth in developing countries.

© Daniel Garcia-Yarnoz / UNOOSA
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DEMOCRATISING KNOWLEDGE
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Source: CAPES InCites Report 2017
https://www.capes.gov.br/images/stories/download/diversos/17012018-CAPES-InCitesReport-Final.pdf

Clarivate Analytics | Research in Brazil  37 

 

 

Figure 33 ESI categories by number papers and impact (world average in dotted line) of Brazilian papers, 2011 – 2016. 

 

Figure 34 ESI categories by number papers and % international collaboration (world average in dotted line) of Brazilian papers, 2011 – 2016. 
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Figure 11 Top 30 international collaborating organizations by citation impact 2011 – 2016. Limited to organization with at least 1,000 papers produced in 
collaboration with Brazil.  

  

Organization Country Papers
Citation
Impact

Top 1% Top 10%

University of Melbourne Australia 1,101 5.82 11.81 39.06
University of Tokyo Japan 1,033 5.66 12.49 42.4
University of Washington Seattle USA 1,375 5.58 11.78 37.6
Stanford University USA 1,254 5.47 12.6 38.68
Northwestern University USA 1,010 5.33 10.59 37.33
Columbia University USA 1,372 5.32 11.01 37.39
Johns Hopkins University USA 1,419 5.07 11.84 36.08
University of Oslo Norway 1,045 4.99 13.11 41.34
University of Pennsylvania USA 1,099 4.92 10.65 36.12
University of Copenhagen Denmark 1,342 4.82 12.82 40.16
University of British Columbia Canada 1,189 4.76 11.35 35.66
University of Birmingham UK 1,385 4.75 9.82 38.77
University of Sydney Australia 1,444 4.72 10.53 35.73
University of Edinburgh UK 1,338 4.72 10.09 36.1
Ruprecht Karl University Heidelberg Germany 1,506 4.7 10.49 37.58
University of Toronto Canada 1,854 4.69 11.17 32.74
University of Cambridge UK 1,788 4.63 9.9 33.84
University of Oxford UK 1,845 4.61 11.11 35.72
Yale University USA 1,282 4.56 11.7 41.58
California Institute of Technology USA 1,136 4.56 10.92 40.85
University College London UK 1,526 4.51 11.47 37.16
University of Padua Italy 1,324 4.42 12.01 38.67
Lund University Sweden 1,086 4.42 11.79 41.07
New York University USA 1,121 4.39 8.39 31.67
Istituto Nazionale Geofisica 
e Vulcanologia

Italy 1,032 4.33 10.27 37.21

University of Minnesota Twin Cities USA 1,056 4.31 11.55 38.45
Imperial College London UK 1,624 4.26 10.22 36.76
University of Bristol UK 1,146 4.2 8.64 32.9
University of California Berkeley USA 1,341 4.19 11.48 40.12
University of Hamburg Germany 1,178 4.17 10.53 38.12
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THE APPEAL OF SPACE SCIENCE:

STRENGTH OF INTERNATIONAL 
COOPERATION

https://www.capes.gov.br/images/stories/download/diversos/17012018-CAPES-InCitesReport-Final.pdf


CONTEXT

Space accessibility is one of the four pillars (others being space economy, 
space society and space diplomacy) supporting a Space 2030 Agenda, as 
established after UNISPACE+50.

7

• The Agenda envisions strategies and activities to 
strengthen the contribution of the space sector to the 
achievement of global targets, such as the SDGs.

!

• In particular, space accessibility responds to the 
underlining fundamental goal of sharing the benefits of 
space exploration amongst all nations.

!

• Reduction of inequality of opportunities in the growing 
and diversifying space sector, and enhancement of 
international cooperation in space, are at the basis of 
efforts to build a peaceful future of outer space.

Ulisses Barres | World Space Forum 2019 | Vienna



DATA AS AN ENTRY DOOR 
TO SPACE

8

education

datatechnology 
& facilities

orbit & outer  
space Among the different avenues 

for space accessibility, data 
stands out as  
• a most sustainable entry 

point,  
• providing a cheap and 

secure starting level,  
• based on education and 

capacity building

Ulisses Barres | World Space Forum 2019 | Vienna

Data is specially relevant for space accessibility, and the distribution 
of the benefits of space exploration today.



DATA AS AN ENTRY DOOR 
TO SPACE
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It also offers a  
• cost-effective avenue for 

international co-operation 
for development,  

• whereby local groups and 
new players can be quickly 
welcomed into the global 
arena,  

• and impactful “south-south” 
co-operation can quickly be 
initiated.

Data is specially relevant for space accessibility, and the distribution 
of the benefits of space exploration today.
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PILLARS OF THE OPEN 
UNIVERSE INITIATIVE
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Preliminary Objectives
INCREASE TRANSPARENCY of already accessible resources: including 
promoting FAIR (Findable, Accessible, Interoperable, Reusable) guiding 
principles, promoting the adoption of widely-used standards, processing from raw 
data to web-ready products, enhanced data-mining and integration solutions, 
interfacing and facilitating cooperation between data providers and data centres 
DQG�DUFKLYHV«
RESURFACE DATA and other hidden or otherwise hardly accessible 
resources: by identifying inaccessible data and working with national and regional 
entities to solve the challenges to make them public, including legacy data, as well 
as bringing new main players and actors in the international space science arena 
into the Initiative and in contact with other public data access solutions.
BROADEN THE USER-BASE of astronomy and space science data: to include 
as well the rapidly growing community of citizen scientists, by providing the 
necessary tools to use astronomy and space science data for a range of target 
groups, including educators and students, planetariums, amateur scientists or other 
potential end-users; and by promoting STEM education, particularly among 
women and youth in developing countries.

© Daniel Garcia-Yarnoz / UNOOSAOutcomes from the UN Open Universe Workshop, 2017
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A KEY ROLE TO BE PLAYED 
BY UNOOSA

Ulisses Barres | World Space Forum 2019 | Vienna

UNOOSA, through its mandate from UNISPACE III, to increase scientific 
knowledge of near and outer space by promoting cooperative activities 
in astronomy and space sciences, is in a unique position to bring 
together all relevant stakeholders to achieve these proposed goals.
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women and youth in developing countries.

© Daniel Garcia-Yarnoz / UNOOSAOutcomes from the UN Open Universe Workshop, 2017



STEPS TOWARDS THE OPEN 
UNIVERSE INITIATIVE 
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June 2016 Original Italian proposal 
to COPUOS

April 2017 Experts Meeting at ASI

Nov 2017 Open Universe UN 
Workshop in Vienna

June 2018 UNISPACE+50

“Enhanced data activities”

Feb 2019 COPUOS STSC 

Side Event

June 2019 “Zero Draft”

Space 2030 Agenda

Next Step Open Universe 

Kick-off meeting

Experts Meeting @ ASI, Feb 2017

http://www.openuniverse.asi.it/documents/ou_documents.php 

United Nations Workshop, Nov 2017

http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/
workshop_italy_openuniverse.html 

UNOOSA Report on Open Universe:

http://www.unoosa.org/oosa/oosadoc/data/documents/2018/
aac.105/aac.1051175_0.html 


“Zero Draft” 2030 Agenda:

http://www.unoosa.org/oosa/oosadoc/data/documents/2019/
aac.105c.22019crp/aac.105c.22019crp.24_0.html

http://www.openuniverse.asi.it/documents/ou_documents.php
http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/workshop_italy_openuniverse.html
http://www.unoosa.org/oosa/oosadoc/data/documents/2018/aac.105/aac.1051175_0.html
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Next steps will involve:

 a kick-off meeting, to happen in 2019, to 
formally start the initiative within UNOOSA;

 a first meeting of the steering board, already 
planned to take place in Brazil in 2020, to 
outline the first activities and goals of the 
initiative. 

http://www.openuniverse.asi.it/documents/ou_documents.php
http://www.unoosa.org/oosa/en/ourwork/psa/schedule/2017/workshop_italy_openuniverse.html
http://www.unoosa.org/oosa/oosadoc/data/documents/2018/aac.105/aac.1051175_0.html
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!
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PROPOSED STRUCTURE OF THE 
INITIATIVE
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OPERATIONAL PHASE 
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PROPOSED STRUCTURE OF THE 
INITIATIVE
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after the first few years
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Open Universe is already operational, with the support of UNOOSA, 
through a number of activities involving the three pillars of the Initiative

!
• Data transparency : A data portal is maintained by ASI, with support 

data and software services from the proto-nodes around the world.

!

• Data accessibility : New software is being developed to produce 
enhanced data products from satellite missions; data provision from a 
suit of BRICS observatories is being organised.

!

• Capacity Building : Schools and training activities using Open Universe 
resources and services are being organised; e.g. at the New York 
University in Abu Dhabi.

17Ulisses Barres | World Space Forum 2019 | Vienna

CURRENT STATUS OF ACTIVITIES
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NEW SCIENTIFIC COLLABORATIONS AND 
CUTTING-EDGE SPACE SCIENCE RESEARCH 

UNDER DEVELOPMENT AS A RESULT OF THESE 
ACTIVITIES

CURRENT STATUS OF ACTIVITIES



THE OPEN UNIVERSE PORTAL

KSP
WG

Open Universe Workshop NYU Abu Dhabi

OPENUNIVERSE.ASI.IT

Ulisses Barres | World Space Forum 2019 | Vienna 19



NEW SOFTWARE AND DATA 
PRODUCTS
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KSP
WG“SWIFT DEEP SKY”

REMOVING THE NEED FOR DATA ANALYSIS 
EXPERTISE IN X-RAY SATELLITE MISSIONS

Swift_deepsky run on a11,000  
Swift-XRT  observations of blazars 

Spectral information on dozens of sources  
with over 100 pointings by Swift 

Ulisses Barres | World Space Forum 2019 | Vienna

Detailed time-variability information for 
tens of sources regularly monitored



… AND APPLICATIONS IN TRAINING 
SCHOOLS
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KSP
WG

First Open Universe Training School for undergraduate students of NYU - AD

Ulisses Barres | World Space Forum 2019 | Vienna

Full-sky survey in X-rays performed at NYU-AD 
using the data tools developed for Open 

Universe: !
enabling top level research to be carried  

out by non-experts; 
  

high-level data science training  
for space sciences.



CUTTING-EDGE SCIENCE RESULTS
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KSP
WG

Ulisses Barres | World Space Forum 2019 | Vienna

Deepest / broadest-ever survey of the X-ray in the 
2-10 keV band from serendipitous GRB pointings. 

Real-time identification of X-ray neutrino 
event counterparts in the sky 



NEW COLLABORATIONS WITHIN THE 
BRICS COUNTRIES
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Back to the original question…

Is the next phase simply a quantitative step, or is there something qualitatively new to be 
added and contributed?

✤ To promote greater access and integration, extrapolating the astronomical 
community: With little additional technical effort it is possible to make the 
“knowledge level” in space sciences accessible and usable to all (including educators 
and the general public).!

✤ Despite the success with satellite missions and large ground-based instruments, data 
availability is still scarce (or not seriously considered) in many fields, and this is 
certainly the cases for the “small players”!

✤ Interoperability is well consolidated globally in terms of data/metadata standards, 
but the integration of interfaces and services which promote greater usability is still 
necessary with great expected impact in science and education.

BRICS flagship project launched to create a 
BRICS Optical Telescope Network

The network is to be virtually enabled by data science 
technology provided by the Open Universe Initiative, 
where the data would also be available for scientific 
and capacity building activities. 

PROTOTYPE NETWORK TO BE STARTED WITH 
CONTRIBUTIONS FROM THE ISON NETWORK IN RUSSIA 

AND THE PMO TELESCOPE NETWORK FROM CHINA

FOR ASTROPHYSICAL TRANSIENTS, SPACE DEBRIS 

AND SMALL SOLAR SYSTEM BODIES

LNAPADRAO.LNA.BR/EVENTOS/BRICS-ASTRONOMY-
WORKING-GROUP-2019

http://lnapadrao.lna.br/eventos/brics-astronomy-working-group-2019


NEW COLLABORATIONS WITHIN THE 
BRICS COUNTRIES
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CONCLUSIONS

25

THE OPEN UNIVERSE INITIATIVE, ORIGINALLY PROPOSED IN 2016 HAS 
UNDERGONE A NUMBER OF FORMAL AND DISCUSSION STEPS WITHIN 
THE UN AND IN THE BROADER ACADEMIC COMMUNITY

A number of preparatory activities have been carried out in all fronts 
of the initiative to demonstrate its potentials and prepare its structure, 
with generally great success.

Through its mandate from UNISPACE III the UN-OOSA is ready to 
welcome the initiative to its formal start in the coming months.

Various countries and groups / institutions have manifested support 
and are already active in building the initiative, with new 
collaborations shaping up around Open Universe. 

Ulisses Barres | World Space Forum 2019 | Vienna

OPEN UNIVERSE WILL 
LAUNCH SOON!
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THANK YOU!

Ulisses Barres de Almeida 
ulisses@cbpf.br
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OPEN UNIVERSE INITIATIVE
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