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Archives 201 
 

Exploring science datasets with 
archiving tools 

 

Sébastien Besse, ESA’s Planetary Science Archive Lead Scientist 
  
sbesse@sciops.esa.int 
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Organisation of Lectures 

1.   Space Science Archives Why and How?   Today 15h-16h 
à You will become supportive of archives 

2.   Practical session – Getting the data you need!  Today 16h30-17h30 
à You will become the source of “complains” to the archives  
 
3.   Tools useful for exploring science datasets   Monday 15h-16h 
à You will become the source of “requirements” to the archives 

4.   Practical session – Understanding you download  Monday 16h30-17h30 
à You will become the first generation of “archive” educated scientists that 
will provide “complete and well-documented” datasets to be archived in the 
future 
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What are the needs 

Now, you have an idea on how works an archive. 
You have explored 4 different approaches for retrieving datasets. 
 
What did we learned from that? 
What is it that you need? 
What are you requirements? How can we improve our services to you? 
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What are the key players here….   

1.   ESA’s PSA: One interface for all Planetary Missions 
2.   NASA: Different interfaces, some more useful then others 

3.   Mission specific tools: You have to know about those interface, they are in 
some cases linked to the agency archives and often more useful (i.e. mission 
specific) then the general agency interfaces.  

4.   SPICE tools: SPICE provide tremendous information for geometry. You don’t 
need to know SPICE for this J, just do some clicks and send an email to Marc 

I will show you examples on those interfaces so that you get used to them and 
eventually combined interfaces to get the best information you need 
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Archives 201 
 

ESA SKY 
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ESA’s SKY  

sky.esa.int 
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ESA’s SKY  
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ESA’s SKY  
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Archives 201 
 

NASA Orbiter Data Explorer (ODE) 
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Nasa’s Orbiter Data Explorer (ODE) 

A tool mostly dedicated to Remote Sensing instruments 
 
Search is done by 

 - missions 
 - instruments 
 - versions of datasets (calibrated, raw, derived products) 
 - spatial location 

 
This is a tool very useful for exploring one of the above points, or just get to what 
you need in an efficient way 
 
http://ode.rsl.wustl.edu 
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Nasa’s Orbiter Data Explorer (ODE) 
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Nasa’s Orbiter Data Explorer (ODE) 
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Nasa’s Orbiter Data Explorer (ODE) 
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Nasa’s Orbiter Data Explorer (ODE) 
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Nasa’s Orbiter Data Explorer (ODE) 
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Archives 201 
 

ACT Quick Map  
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Quick Map (ACT for the Moon and 
Mercury) 

Tool developed by the company Applied Coherent Technology to explore datasets 
of the Moon and Mercury. 
 
Search is done by 

 - missions 
 - instruments 
 - versions of datasets (calibrated, raw, derived products) 
 - spatial location 

 
The tool is highly oriented towards Lunar Reconnaissance Orbiter (and the camera 
system) and also towards MESSENGER. 
If this is your field, those tools are extremely useful. 
http://messenger-act.actgate.com 
http://target.lroc.asu.edu/q3/ 
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Quick Map (ACT for the Moon and 
Mercury) 
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Quick Map (ACT for the Moon and 
Mercury) 
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Quick Map (ACT for the Moon and 
Mercury) 
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Quick Map (ACT for the Moon and 
Mercury) 
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Quick Map (ACT for the Moon and 
Mercury) 
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Quick Map (ACT for the Moon and 
Mercury) 
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Same request with ODE Moon 
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Archives 201 
 

SPICE tools from NASA @ ESA 
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SPICE Webgeocalc 

This is a tool that will help you find specific conditions (i.e., geometry) and 
narrow down searches not always possible with archives  
 
1.  You can find if an object is in the field of view at a given time 
2.  You can find some geometric conditions that are suitable for your science goal 
3.  From that you can narrow down a time-search interval that will be used in the 

archive system you are exploring (providing it gives you the opportunity to 
select time) 

 
4.  http://spice.esac.esa.int/webgeocalc/#NewCalculation 
5.  http://wgc.jpl.nasa.gov:8080/webgeocalc/#NewCalculation 

ESA and NASA planetary science missions use SPICE. It also starts to be used in 
Astronomy and Heliophysic J 
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Archives 201 
 

ESA Planetary Science Archive 
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Planetary Science Archive (PSA) 
 

à Repository of ESA’ missions for exploration of the Solar System 

 
à It contains science datasets, as well as engineering datasets of 

spacecrafts and instruments 
à It uses a common format with other international planetary 

missions, the Planetary Data System format (PDS) 
 

à PSA has the commitment to provide access to ESA’ missions 
scientific and engineering datasets for decades to the public. 
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The Planetary Science Archive structure 
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Planetary Science Archive 
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The Planetary Science Archive 

We work at redshift 0.0000000000001 
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The Planetary Science Archive 

To Whom are we providing services ? 
 

1- Missions in operation 
 - Quick view of datasets, secured interface for sharing products 

 
2- Scientists to perform their research 

 - Reliable peer-reviewed science ready data 
 - Interface to search their favourite datasets  

 
3- Public, teachers, journalists, and anybody that needs science datasets 
  - Facilitate access to public datasets 

 - Disseminate the exploration of the universe 
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The Planetary Science Archive 

Services provided to the community 
 

1.  FTP repository will all datasets 
2.  Search interfaces (Metadata, maps) 
3.  Documentations 
4.  Ancillary datasets 
5.  Workshop and training 
6.  Support in the creation of archive compliant datasets 

à THIS IS CHANGING DRAMATICALLY !!! 



S. Besse | winter School| Tenerige | 17/11/2016 | Slide  34 

PSA Changes 
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PSA Changes 

The PSA 5.0 will improve and increase 
significantly the quality of the services 
 

1.  Will continue to provide the same services, improved with a new 
hardware, new interface and thin layer access 

2.  New service with the GIS technology to visualize the datasets in 
context (projected into the surface, registration of observations, etc.) 

3.  Improved metadata to select datasets with specific conditions 
(geometry of observations, timing, etc..) 

4.  Maximize the interoperability and comparison with other archives 
(possibility to confront BepiColombo with MESSENGER products) 

5.  Facilitate datasets access for scientists, make products from science 
missions more affordable (and all of that for free!) 
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PSA Changes 

To do these changes, we rely on 
 

1.  The PSA team: Archive Scientists, Archive Engineers  
2.  All ESA interested parties can/should propose ideas 

à Tell us what you found interesting in other archives 
à Tell us yours needs to obtain the science datasets 
à Tell us what you think will make PSA better 

3.  The scientific community, represented at the PSA by the  
PSA User Group (E. Hauber, S. Fornasier, A. Munoz, P. Tortora, J. 
Soucek, F. Altieri, E. Sefton-Nash) 

4.  Whoever as something to say !!! 
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Benefits for science 

We will make your life easier to explore the Solar System 
 

1.  You will be able to search for a specific products, make sure it is the 
one you need before you have to download it 

2.  You will be able to compare it to products of other missions to see if 
that is the product you want 

3.  You will be able to combine scientific datasets with spacecraft and 
engineering products if needed 

4.  In two minutes, you will get what you want (providing you know what 
you want !) 



S. Besse | winter School| Tenerige | 17/11/2016 | Slide  38 

Step 1 – Arrive at PSA 
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Step 2 – Result of initial query 
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Step 3 – refine query, downloading 
products 
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Step 3 – refine query, downloading 
products 
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Crossed mission searches 
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Interactions of filters 
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Customise your interface 
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More data à Go to the FTP 

If you need more  
then few data 
 
You have the FTP 
 
Everything is here 



S. Besse | winter School| Tenerige | 17/11/2016 | Slide  46 

More informations on COSMOS 
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A protected archive J 
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Summary of current status 

1.  Data from all the past missions and missions in operations are 
searchable by: Missions, Instruments, Targets, Time, Processing level, 
instrument types 

 
2.  Data can be sorted out by various criteria 
3.  Browse products can be seen in the interface, this helps in some case 

to identify if the product is useful for your purposes 
à Often not provided by the data provider 

4.  Information and help is provided through the PSA Cosmos website 
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What are the UPCOMING  
benefits for science 
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Extra features being developed  

We are working on important updates 
 

1.  Image Gallery 
à Towards the scientific community 
à Towards the rest of the word 

2.  Geographical Information System (GIS) 
à Projection of products into the surfaces 

Together with an improved reliability on all metadata of the products 
 

PSA is one general tool that offer and will offer different 
ways to search and visualize datasets 
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Image Gallery 
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Geographical Information System (GIS) 
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Roadmap for the next years 

Roadmap has significantly shifted, but 
only so that you get more reliable products 
 

1.  2016: First release, EM16 Operational archive, PDS4 ready 
2.  2017: Image Gallery, GIS on Mars, Interoperability prototype 
3.  2018: BepiColombo Operational archive in PDS4 
4.  2019, 2020, etc.. (Juice, ExoMars RSP, PDS3 to PDS4, …) 
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Conclusions 

The upcoming new the PSA will… 
 

.. Be an operational archive hosting more then 8 Millions scientific products 
coming from 70 instruments with two different formats (PDS4, PDS3) 
 
.. Offer multiple functionalities to search and visualize the datasets you 
need to make new science discoveries 
 
.. Not be the last one, a busy roadmap for the next 5 years ensures 
significant improvement for the science usability of ESA’s missions 
 
.. Is the work of many people that are listening for your  
   next inputs, so don’t be shy !  

psa.esa.int 


