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VESPA history

Bottom-up initiative in European programmes:

Europlanet-RI Europlanet 2020 RI Europlanet 2024 RI
(FP7, 2009-2012) (H2020, 2015-2019) (H2020, 2020-2024)
Assessment study Basic set-up Consolidation, sustainability

Objective:

Find data of interest in various environments (space missions, telescopes, lab, simulations)

Architecture:
Virtual Observatory (VO), adapted to Planetary Science

=> Contributive, interoperable, Open Science environment, providing FAIR access to the data



VESPA has a broader scope " , ~
than most data environments
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Data is heterogeneous and siloed
Interoperability challenges in Planetary Science: Concepts & vocabularies need to be mapped

Formats & access standards need conversion



1- Data description (EPN-TAP)

A data service = a table providing description of each file / data element
the description is uniform => all services respond to the same query

Data elements

Results in service apis

Show 10 j entries

Column visibility Showall  Hide all
granule_uid dataproduct_type
0d4ba01ycq_cyl_pdf image
04bd01ycq pol_n_pdf image
04ba01ycq pol_s_pdf  image
04bad01ycq _proc image
04bad0iycq proc_padf  image
odba01ycq x2d Image
04bd01yeq_cyl_pdf image
04bd01yeq pol_n_pdf image
04bd01yeq pol_s_pdf image
04ba01yeq proc image

Showing 1 to 10 of 15,506 entries

Unified descriptive parameters:
Provenance ; Coverages ; Field-specific ; Access

target name
Saturn
Saturn
Saturn
Saturn
Saturn
Saturn
Saturn
Saturn
Saturn

Saturn

>

time_min

1997-10-11T03:53:03.524
1997-10-11T03:53:03.524
1997-10-11703:53:03.524
1997-10-11T03:53:03.524
1997-10-11T03:53:03.524
1997-10-11T03:53:03.524
1997-10-11T704:15:43.524
1997-10-11T704:15:43.524
1997-10-11704:15:43.524

1997-10-11T04:15:43.524

1997-10-11T04:09:43.724

1997-10-11T04:09:43.724

1997-10-11704:09:43.724

1997-10-11704:09:43.724

1997-10-11704:09:43.724

1997-10-11T04:09:43.724

1997-10-11T04:28:37.134

1997-10-11T04:28:37.134

1897-10-11704:28:37.134

1997-10-11704:28:37.134

access _url
04badl1ycq
o4badl1ycq
04ba01ycq
04ba01yeq
04ba01ycq
04bal1ycq
04bd01yeq
04bd01yeq
04bd01yeq

04ba01yeq

1

cyl.paf
pol_n.pdf
pol_s.pdf
proc.fits
proc.paf
x2d.fits
cyl.pdf
pol_n.paf
pol_s.pdf
proc.fits

granule_gid
cylindric_proj
polar_proj_north
polar_proj_south
processed_data
processed_data
orginal_data
cylindric_proj
polar_proj_north
polar_proj_south

processed_data

obs _id

04bd01ycq
04bd01ycq
04bd01yeq
o4bd01yeq
04bd01ycq
o4bd01ycq
04bd01yeq
04bd01yeq
04bd01yeq

04bd01yeq
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[ XN ) Table Access Protocol (TAP) Query
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2- Accessing data VO tools - —

Find: or <  @Table ® Columns O FKeys Hints

Name Descrip Name Type Unit Indexed  Descripti.

. Sort: © Service  Alphabetic granule_uid char(*) © Internalt

granule_gid char(*) Common

' a I n FE planets.epn_core obs_id char(*) Associate
5 spectro_asteroids (1) dataproduct_type char(*) The high

= spectro_asteroids.epn_core target_name char(*) Standard

9 spectro_m_ast (1) tarmat clace harish Tuna aft

web clients, etc) | =—
Main portal Geoportal [ e

ADQL Text
Query Mode: ~ Synchronous

Max Rows: 20000 (default) ¢ Uploads: 500kb Log \n/Out‘

. . . Lo |G| ™ ® AN
(interactive discovery) (georeferenced data) .

BELECT TOP 1080 * FROM spectro_asteroids.epn_core

olale

https.//vespa.obspm.fr https.//padc-findme.obspm.fr

Target Class gallery.view 0.000

Examples 4 » | Basic 1/6: Full table Info &2
@ VESPA  rcucon s s sccss O VESPA Geoportal "Mercury” .
un Query
SETARGET  RESUTS 019 HELP
Refine your search ADOLGuery  Data Services - MOCs created from SHP v
cuery stg
MOCs added fom granes . ) .
(DGR e modeiy D olele [ & master ~ tutorials / misc/ Jupyter-notebook-access / VWEX_demo.ipynb (3 Q Gotofile +
- APIS - Auroral Planetary Imaging and Spectroscopy 74175 results ® © o Dataproduct Type - exclude
BaseCom - The Nangay Cometary Database 6886 resuits ® © o
cay vy nstumentHostName  + -» excu @ Erard updates for astropy @ 9dtes6t - 2 months ago D) History
oo y © 0o
[ BDIP - 1AU database of historical planetary images 16906 resus © © o Instrument Name - exclude
Insrumen Host Neme cassini jupiter resuts © 0o Processing Love R [ Preview | Code Blame 42 Lines (542 loc) - 70.8 k8 Raw D & 2~
(CLIMSO - CLIMSO coronagraphs at Pic du Midi de Bigorre 1021345 resuits ® © o
Krumens tame cpstasm - CLUSTER STAFF-SA Spectral Matrix Data 11688 resuits ® © 0 ey v exlud l out[2e]: (200, 256, 432)
= v DynAstvO - ® © o
Procossngtint i EIT/SoHO 16482 roouts ) soetesen N el In [21): | 4 piot one IR spectrum of Venus nightside
from matplotlib import pyplot as plt
ojeje E— Bl o v poplt.plot (w1, tutu(10, 183, :1)
Exctopo - Smlated Topography of Exoplanets 1600t s oo p2E(pLEyLinle,472)
Time expres - EXPRES Simulation Database 38946 resus ® © o Grenilecio - erclude
Location Gaia-DEM - the 711676 resuts ® © o 0.200
HFC1AR - Heliophysics Feature Catalog active regions 1170396 resuits ® © o
S 0175
HFC1T3 - ® © 0
o) hisaki - Hisaki Planetary Database 4154 results ® © o0 orande i 1 senvie e nstument name Poralview 2150
Data Reference hrscand - HRSC nadir images of Mars 4093 results ® o 0 2 ) Momm masca.nit MASCSIRS e
o omn masc v wascsvis vy
Optional . VESPA  Vitul Euopean soir and lanetary Access @tep - e —— o . 0125
o romo masc v wascsvms o~
. W sumr 0.100
Refine your search saLawy BACK To Services Results e misEEe mascs wascsRs oin
PVOL - Amateur images database 0o7s
- v . -
Mai Paramters ~ A Mercury volcanic unit in VESPA geoportal sos0
POV ey Vew f : :
Tageinane +intersecting spectral footprints W A
0.025
Select All in current page  Reset Selection
1 2

Dateprocet Type
R = - In (21 [ g brint i of interest for inage, in micran
- wvl[78]
Out[22): 1.7574998

=

@
Insirument Name
.
In 2412 4 plot ima
ge of Venus nightside in 02 emission band
ingplot = plt.inshow(tutul:, :, 78], crapsplt.cn.Greys, vminsd, vaax=0.03)

plt.colorbar()
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. . (astropy & other VO libraries
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EPN-TAP query protocol

Locate individual data products meeting certain conditions (observational or instrumental)

Typical request for surfaces:
Mars, a given region (Tharsis volcanoes area) — images, spectra or spectral-cubes
lllumination conditions (i < 20°, phase < 50°)
Local time or season range (L) @ VESPA oo som wpursy s
Minimum resolution

Refine your search apaLouery  Data Services o
.
S peCt ra I ra nge / ﬁ Ite r Main Parameters abs_cs - Data for numerical modeling of pl v heres 13 results ®©@ © o
i i Target Name APIS - Auroral Planetary Imaging and Spectroscopy 74175 results ® ® O
etc Th e pO rta I d I Sp I ays a _SI m ple o BaseCom - The Nangay Cometary Database 6886 results ® ® o
parameter form to build the Target Class bass2000 - Bass2000 solar survey archive 357033 results ® © o
q ue ry Dataproduct Tyoe BDIP - IAU database of historical planetary images 16906 results ® ® O
Instrument Host Name cassini_jupiter - Cassini RPWS/HFR Calibrated Jupiter Flyby Dataset 7 results ®© © o
Returns results from each service CLIMSO - CLIMSO coronagraphs at Pic du Midi de Bigorre 1021345 results ® © o
=> need to be described at similar level cpstasm - CLUSTER STAFF-SA Spectral Matrix Data 11688 results ® © @
DynAstVO - Asteroid orbital database and ephemerides 20733 results ® © o
eit_syn - Synchronous synoptic maps of the solar corona from EIT/SoHO 18482 results ® ®© ©o
ExoPlanet - E lar Planets Encycl dia 5177 results ® ® 0

ndcs - NASA cosmic dust catalogues

The VESPA portal is a
simplified, single-entry point
to validated data services:

Time Generated WHERE clause of ADQL statement:

Location SELECT * FROM ... WHERE ((clmin <= clmax AND clmin <= 265.0 AND clmax >= 235.8) OR (clmin > clmax AND
(clmin <= 265.0 OR clmax >= 235.0))) AND c2max >= -15.@ AND c2min <= 15.0 AND (1 =
Spectral TAP query ivo_hashlist_has(lower("target_name"), lower('Mars')) OR 1 =

ivo_hashlist_has(lower("target_name"),lower('4')) OR 1 =

httpS '//Vespa ObSpm fr lllumination ivo_hashlist_has(lower("target_name"),lower('499'))) AND "incidence_min" <= 20.0 AND "spatial_frame_type"
N - . = 'body"

Data Reference

Sotons: EPN-TAP compilation results ® © o

A\ 4

All results in a single table

Reset Submit


http://voparis-europlanet-new.obspm.fr/planetary/data/epn/query/all/

3- Visualization and analysis through VO tools

Use cases — see Erard S. et al EPSC 2025, Helsinki

https://github.com/epn-vespa/tutorials/blob/master/misc/use_cases_2025/VESPA_EPSC 2025.key.pd,
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https://github.com/epn-vespa/tutorials/blob/master/misc/use_cases_2025/VESPA_EPSC_2025.key.pdf

4- Data services

<

>

Provided by the community Queries A
No data center, just connections

Catalogue / \
Registry

AMDA...
Space agency archives

Telescope archives

‘ Publication Data
providers

Research teams, institutes
EU projects, etc

Answers Data access

IBERENEE

Data
exchange

Visualization, analysis
and other tools

Streaming . S0 5%6 S
4 Specialized tools, GIS,
Mass processing...




VESPA novelties since Europlanet 2024 RI

New validated data services:
- Gaia DR3 asteroid spectra (60 00 spectra)
- TNO spectra from VLT large programme, 2017
- Recalibrated VIRTIS/Rosetta archive (imaging channel) & refined archive with shape coordinates (both channels)

- In progress: Swedish Solar Telescope spectro/polar/imaging, RELAB archive, stellar occultations, comet observations
by amateurs @ ObsParis, small body & planetary images @ CNES, NEOROCKS @ ASI, PDS PPI collections @ UCLA, etc

- New planetary HiPS (multi-resolution maps converted from USGS and more)

New fields supported by EPN-TAP:
- Stellar occultations; Spectro-polarimetry; Mass spectroscopy; Lunar flashes; etc

New use cases => tool functionalities:
- Finding planetary data in observatory archives (ESO, CADC, ESA, etc)
- Plotting data on 3D shape models
- Cross-matches: small bodies services; observational and lab spectra; integrating spectra in geological units, etc



Why do you want to use VESPA?



Science user side

mmmmmmmmmmmmmm

- Environment to find data not available elsewhere
Derived data from publications

Outcome of public-funded programmes

mmmmmmmmm

nnnnnnn

- Allows filtering on observational / instrumental condition
Based on physical parameters, configurations, etc

- Allows visualization of data products

Using Virtual Observatory tools - tables, spectra, images, times series...

- Allows cross-matching of various datasets
on above parameters or footprints

[ EPN-TAP compilati

results

® © o




Data publisher side

- Share data from a publication
So you don't have to answer mails
~ 50 abstracts mentioning new databases at EPSC 2026

- Simple and economical way to make programme results available
You've committed to this and realize you have no idea how

- Not an exclusive system
Just an additional user interface

- Updates as desired
You keep full control of your data



If you're running an experiment
— In a private context

- Simple and flexible way to setup a private database for an experiment or small observatory
Maintain data catalogues in a clean way, keep track of everything

The same VO tools are available for visu and analysis

You can cross-match with public archives

Will be ready for partial publication if required

- Robust environment to develop ground segment of a space experiment
Will handle data but also ancillary files & housekeeping parameters
Shared web access with password or token (in progress)

Will help prepare the archive to be delivered to the agency

- Publish late recalibrated datasets
while no update is possible in the agency archive



If you're a early carrier scientist

- You want to organize your work to save time

e Maintain catalogues of data of interest

Easy cross-match with public archives

Keep track of every data product + interface with SciX / ADS

e Use VO tools! They are available for visu and analysis (TOPCAT, Aladin, CASSIS...)
Open Source tools can be connected to the VO
Programmatic access (e.g., multi-language Jupyter notebooks)



Data providers
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Main portal: https://vespa.obspm.fr/
Geoportal: https://padc-findme.obspm.fr
Tutorials and use cases: https://github.com/epn-vespa/tutorials

Web site: http://www.europlanet-vespa.eu/
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