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VESPA

User:
e System to search databases
e Relies on Europlanet infrastructure + IVOA standards
e Connects databases anywhere
- access to all Europlanet data services

e Decentralized system: data remain where the expertise is located

Data Provider:

¢ A tool box to make data available - especially derived data related to
publications, but also simulations / codes

e System open to any contributor, support from VESPA team is possible



VESPA / Participants

eur(@PLANET
VESPA includes 18 contributing participants (labs) in 13 beneficiary institutes: 2015-19
Observatoire de Paris IAPS/INAF Rome Jacobs Univ. Bremen CNRS
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User's experience
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Data access
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A Virtual Observatory in Planetary Science

Built on astronomical VO developments
+ previous European programs: IMPEx, HELIO, VAMDC...
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Main Parameters

TargetName EPN Resources

abs_cs - Data for numerical modeling of planetary atmospheres 13 results

Granule UIS ®
A - CDPP AMDA DataBase 892514 results ®
Granule GID
API ral Planetary Imaging and Spectroscopy 32053 results ®
ObsID BASECOM - The Nangay Cometary Database 15611 results ®
BDIP - Base de Données d'Images Planétaires 16906 results ®
Time selecti
Datarang: BIRA-IASB TAP - Profiles from SPICAV-SOIR/VEX 1612 results ®
Time Min - s .
""""""""""" CLIMSO - CLIMSO coronagraphs at pic du midi de Bigorre 94923 resuits ®
CRISM - CRISM data from Earth Server 2 2669 resuits ®
Location
ExoPlanet - Extrasolar Planets Encyclopaedia 3569 results ®
Spectral
) HFC1AR - Heliophysics Feature Catalog active regions 948627 resuits ®
Time
Photometry HFC1T3 - Heliophysics Feature Catalog type 3 radio bursts 90845 results ®
nshument litate - litate HF data 2757 results ®
Optional
IKS - IR spectroscopy of comet Halley 206 resuits ®
ILLUG7P - lllumination maps of 67P 151200 results ®
IMPEx_EPN20 - IMPEx Simulation Data 1730 resuits ®
M4AST - M4AST - Modeling for Asteroids 6370 results ®

Mars_Craters - Martian Impact Craters 384344 results

Plotting tools
&% ToPCAT

&P Aladin

a5 spLaT
m cASSIS
&=~ 3DView

Example queries

Saturn in March
2012

Current VESPA interface
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Main Parameters
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TargetName EPN Resources

abs_cs - Data for numerical modeling of planetary atmospheres 13 results

A - CDPP AMDA DataBase 892514 results

Granule GID

API

ral Planetary Imaging and Spectroscopy 32053 results

BASECO

Results in service VVEx
BDIP - B

Time selecti————— Show 10 -

Data rang: BIRA-1AS

entries

Column visibility Show all Hide all

Time Min Select All in current page Reset Selection
""""""""""" CLIMSO
granule_uid dataproduct_type target_name
CRISM - VI0026_07G spectral_cube Venus
Location
VI0026_07C spectral_cube Venus
ExoPlane¢ P Y Y
Spectral WW0026_07G spectral_cube Venus
Time HFC1AR W0026_07C spectral_cube Venus
VI0026_08C spectral_cube Venus
Photometry HFC1T3
VI0026_08G spectral_cube Venus
Instrument . .
litate - Il \wo026_08G spectral_cube Venus
Optional VV0026_08C spectral_cube Venus
IKS - IR ¢
VT0027_00C spectral_cube Venus
B30
ILLUB7P  VT0027_00G spectral_cube Venus
Showing 91 to 100 of 15,682 entries
IMPEx_E
M4AST -
ction~  AllData~ All Metadata ~
Mars_Cn
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Current VESPA interface

http://vespa.obspm.fr

Plotting tools

&% ToPCAT

&P Aladin

s sPLaT

m cASSIS

3DView
Plotting tools
@ TOPCAT
&2 Aadin
(J

2~ SPLAT
time_max (d) access_url

[ilp, cassis
2006-05-16T17:23:00.457 ftp://psa.esac.esa.i

&=~ 3DView
2006-05-16T17:23:00.457 ftp
2006-05-16T17:23:00.466 fip Examp|e queries
2006-05-16T17:23:00.466 ftp:

Saturn in March 2012

2006-05-16T17:38:31.261 ftp://ps

2006-05-16T17:38:31.261 ftp://psa.esac.esa.i

2006-05-16T17:38:31.453 ftp://psa.esac.esa.i

2006-05-16T17:38:31.453 fip

2006-05-18T02:01:54.510 ftp

2006-05-18T02:01:54.510 ftp:

Page| 10 of 1569
First Previous Next Last
Earth ~| Footprints~




Main Parameters
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Data services connected via EPN-TAP

Currently:

44 interoperable data services connected, from 15 institutes worldwide
(~20 in dev)

Encompass many aspects of Solar System studies:
- surfaces

- small bodies / satellites / rings / dynamics

- atmospheres

- magnetospheres / radio observations

- solar physics / planetary plasmas

- exoplanets

- solid spectroscopy / experimental reference data

Several high-quality amateur services preselected (PVOL, Radiolove...)



Data services connected via EPN-TAP / field Open

Open in test

Magnetospheres / radio In development

Being studied
Atmospheres * - APIS (HST, LESIA) * : :
- Titan profiles - CIRS (Cassini, LESIA) i X&%g?ggg;?f&zgancay' LESIA) New/big update in yr3
- Venus spectroscopy - VIRTIS (VEx, LESIA) ) MAG data (VEx. IWE G
* - Mars Climate Database (modeling, LMD-LESIA) i ata (VEx, raz)
- Venus profiles - SPICAV/SOIR (VEx, IASB-BIRA) - MASER & Juno support (LESIA)

- RadioJove (LESIA & US amateur network)
- litate HF data of Jupiter (Tohoku Univ, Jap)
- UTR-2 Juno ground support (Kharkiv, Ukr.)

* - Mars profiles - SPICAM (MEx, LATMOS)
- All MEx derived atmospheric products (via MEx IDS)
- EuroVenus derived products (via C. Wilson)

) - MDISC (modeling, UCL)
Venus cloud products (LATMOS) - Cluster data (IAP Prague)
Small bodies - Interface with IMPEx models (IWF Graz)

*

- Mdast (ground based spectroscopy, IMCCE) - Hisaki (Tohoku Univ., Jap)

- 1P/Halley spectroscopy - (IKS / Vega-1, LESIA - Transplanet (CDPP / IRAP) .
" BaseCom - (Nangay obe, UKS )18 ) - LOFAR Jupiter (SRC/PAS, Varsovie)
- TNOs are cool - (Herchel & Spitzer + compilation, Exoplanets

LESIA & LAM & Utinam) - Encyclopedia of exoplanets (compilation, LUTH/LESIA)
* - Cometary lines catalogue (IAPS) - Transit observations (Bern)
* - Vesta & Ceres spectroscopy - VIR/DAWN (IAPS) - Interface with DACE (Geneva)
* - DynAstVO: NEO refined parameters (IMCCE)

* %

*

h ; - Sol
- MPCorb: Small bodies orbital cat.(MPC/Heldererg) -?—IE{IO AR & 1T3 solar features catalogues (LESIA)
- Rosetta ground-based support (via C. Snodgrass) « - Bass2000 (LESIA)

- 67P illumination config (IRAP) - Radio Solar db (Nancay, LESIA)

Surfaces - CLIMSO (Pic du Midi, IRAP)

+ - CRISM WMS service (MRO, Jacobs U) - lltate AMATERAS (Tohoku Univ, Jap)
- Mars craters (Jacobs U, + update by GEOPS) A -
- USGS planetary maps (Jacobs U) f; SBIeI;I(CL{Eg?/tx()erdIsaplmary
*- M3 WMS service (Chandrayaan-1, Jacobs U) - Planets then satellites characteristics (LESIA/IMCCE)
* - HR3C data (MEx, Frei Uniy) - PVOL (UPV/EHU & amateur network)
+- OMEGA cubes and maps (MEx, IAS) - Gas absorption cross-sections (Granada)
- MarsSI GIS (Lyon) .

- Nasa dust catalogue (IAPS)

- Stellar spectra, support for observations & exopl. (LESIA)
- Telescopic planetary spectra collection (LESIA)

- Interface with VAMDC (TBD)

- PSA complete archive (ESA)

- HST planetary data (LESIA, to CADC archive)

- DARTS (JAXA - currently via PDAP)

Solid spectroscopy
* - SSHADE: ices & minerals (IPAG & network)
* - Planetary Spectral Library (DLR)
* - PDS spectral library (LESIA)

- Berlin Reflectance Spectral Lib (DLR)

*

* %



Data services connected via EPN-TAP / field Open

Open in test

Magnetospheres / radio In development

Being studied
Atmospheres * - APIS (HST, LESIA) * : :
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" BaseCom - (Nangay obe, UKS )18 ) - LOFAR Jupiter (SRC/PAS, Varsovie)
- TNOs are cool - (Herchel & Spitzer + compilation, Exoplanets

LESIA & LAM & Utinam) - Encyclopedia of exoplanets (compilation, LUTH/LESIA)
* - Cometary lines catalogue (IAPS) - Transit observations (Bern)
* - Vesta & Ceres spectroscopy - VIR/DAWN (IAPS) - Interface with DACE (Geneva)
* - DynAstVO: NEO refined parameters (IMCCE)
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h ; - Sol
- MPCorb: Small bodies orbital cat.(MPC/Heldererg) -?—IE{IO AR & 1T3 solar features catalogues (LESIA)
- Rosetta ground-based support (via C. Snodgrass) « - Bass2000 (LESIA)

- 67P illumination config (IRAP) - Radio Solar db (Nancay, LESIA)

Surfaces - CLIMSO (Pic du Midi, IRAP)

+ - CRISM WMS service (MRO, Jacobs U) - lltate AMATERAS (Tohoku Univ, Jap)
- Mars craters (Jacobs U, + update by GEOPS) A -
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*- M3 WMS service (Chandrayaan-1, Jacobs U) - Planets then satellites characteristics (LESIA/IMCCE)
* - HR3C data (MEx, Frei Uniy) - PVOL (UPV/EHU & amateur network)
+- OMEGA cubes and maps (MEx, IAS) - Gas absorption cross-sections (Granada)
- MarsSI GIS (Lyon) .

- Nasa dust catalogue (IAPS)
- Stellar spectra, support for observations & exopl. (LESIA)
- Telescopic planetary spectra collection (LESIA)

-1 1

- PSA complete archive (ESA)
- HST planetary data (LESIA, to CADC archj

Solid spectroscopy
* - SSHADE: ices & minerals (IPAG & network)
* - Planetary Spectral Library (DLR)
* - PDS spectral library (LESIA)

- Berlin Reflectance Spectral Lib (DLR)

*




Favorite VESPA tools

Only some tools are presented here

Favorite ones:

TOPCAT (tables, mutipurpose)

Aladin, DS9 (images/cubes) + Imagel, APERICubes...
CASSIS, SPLAT-VO (spectra) + VOspec, SpecView

3Dview, MATISSE (3D visu, shape models) + Cosmographia

Autoplot (time series)

+ Use ephemeris-related services:
Miriade, ViSiON (in Miriade), SkyBot, name resolver (from IMCCE)

Some services include specific tools together with the data:
AMDA, SSHADE... (more and more accessible from outside)

All tools exchange data via the SAMP protocol



Next steps

e More data services! - including from external contributors
¢ Process answers from multiple services
¢ Finalize VO-GIS interface - including geofits
e Develop interface with lab spectroscopy services
(minerals and ices spectra, band lists, etc) - now 4 services implemented
e Bridge EPNCore and PDS4
e Connect simulation services, use with related data services
requires different protocols
e Formalize docs / standards => submit to IPDA & IVOA
and refine/complete tutorials
e Longer term (> 2019) => extract knowledge from data:

data processing, feature extraction, machine learning...



http://vespa.obspm.fr

http://www.europlanet-vespa.eu

Next VESPA call to be open in December 2018 (last one in the current program)



Favorite VESPA tools

TOPCAT (Bristol Univ):
Allows data selection

- by formula or graphically

- reflected in other plots
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Favorite VESPA tools
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TOPCAT (Bristol Univ):

Allows data selection
- by formula or graphically
- reflected in other plots
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Favorite VESPA tools TOPCAT (Bristol Univ):

Allows data selection

- by formula or graphically
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Favorite VESPA tools TOPCAT (Bristol Univ):
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New VESPA functions Multiresolution maps in TOPCAT

SIGNAL_IR

Virtis/Rosetta coverage of 67P for a selected mission phase, scale = 7

Start from a table of sparse

observations (lon/lat)
VIRTIS/Rosetta on 67P



New VESPA functions Multiresolution maps in TOPCAT

I- ‘ Virtis/Rosetta coverage, scale = 6

Virtis/Rosetta coverage of 67P for a selected mission phase, scale = 7

P

Start from a table of sparse

observations (lon/lat)
VIRTIS/Rosetta on 67P

Integrate / average on
healpix cells



New VESPA functions Multiresolution maps in TOPCAT

I- ‘ Virtis/Rosetta coverage, scale = 6
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Updated VESPA tool Aladin (CDS/CNRS):
Georeferenced images + objects superpositions

& Aladin v10.0 *** BETA VERSION (based on v10.079) ***

Selection in complex footprints

Available data — 21016 / 21019 Command Frame ol Projection [~
SS SSred M PanSTARRS fi SDSS 2MASS N GA Gaia M| Simbad A NED

® out view

Mars MOLA-color

Lunar crater catalogue on Kaguya HiPS

filter

MoonCrater

Moon /|

Moon/ Clementince

©) 2018 Université de Strasbourg - developed by CDS, distributed under GPLW3

CRISM cubes on MOLA HiPS

Relies on IAU planetary
coordinate frames (fits' WCS)




New VESPA functions Multiresolution maps (HiPS) in Aladin

Currently 45 planetary HiPS available
(from USGS maps)




New VESPA functions Multiresolution in Aladin: panoramic images

PIA20332Hips

HiPS computed from a Curiosity MASTCAM panorama from JPL web site




800 Cassis 5.0 - database from SQLITE (cassis20161026.db)

File Edit Modules View Scripts Windows Database Preferences VO Help

Updated VESPA tool IET FILIE Y S SN L
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Favorite VESPA tools

3Dview (CNES/IRAP):

- added Spice kernels from
all space missions

- Added image projection

capacities

" 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

Frame: 333/500

Time: 2016/07/06 13:24:44

Frame = 67PCG_EME
Center = Churyumov-Gerasimenko
Start = 2016/06/05 07:00:00

Distances ( Rc = Churyumov-Gerasimenko radius = 1.867km )




Updated VESPA tools MATISSE (ASI):
mapping on 3D shape models
SAMP connection added

VIRTIS/Rosetta observations of 67P on OSIRIS 3D shape model



New VESPA tools: VO-GIS connection

CRISM cube coverage / plane on MOLA topography & THEMIS daytime blend

D BEIR O& »p “'5&){4'-‘3:"8 Qe -K-&8-EE2Z=-
y- /) B RrE%00 “QEH%ETTE €~ AR08
221 Be

Layers Panel ¥

v & » TV & I

e

& ¥ 09-000000.png
& ] DacHS result
¥ [ ¥ MOLA Topography and THEMIS IR Day Blend

Identify Results @®
"R 8 =50 e
Feature v Value
phase_min 47.4471893311

processing_le... 3
release_date 2016-01-01
s_region Polygon UNKNOWNFrame 11...

SBLPHDHANNS

QGIS (open source):
SAMP plug-in installed
GEOfits format / GDAL update

- receives data from VESPA and TAP clients .

anetserver.eu.808

- georeferenced fits files can be projected

- Provides visualization to EPN-TAP
services which distribute WMS products

Auto open form

Help

09 |V Scale| 1:228.665 v | @ Magnifier 100% . Rotation |0,0 . & Render @ EPSG:4326(OTF) @



New VESPA tool

- - _ r w _ B » — » - -
' Mercury Venus ? Earth ‘ Mars rJupner l Satum Uranus

Planetary Cesium Viewer (GEOPS/CNRY)
Quick multiresolution 3D visu

Supports elliptic shapes
Annotation/validation tool
SAMP implementation

o e Cesium Viewer
P  vEsPAQueryiaterface X | X Europlanet-H2020-RI/ V... % [ & Cesium Viewer * &
i 134.158.75.177)v /Apps [PlanetaryCesiumViewer/Index. htm ¢ ® (\ Recherche

DR-21=R B B - X
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) Save - w
3{ = Color picker Panel ,f.~
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” CE LM USGS@ wmswr

Robbins Mars craters database in PCV




New tools in VESPA Image]) (open source):
- SAMP connection installed

- Provides support for unusual data types (TIFF...),
format conversion, and image processing functions

Historical image of Jupiter from BDIP (tiff format) in Imagel In the VO

[ ol o] <]« [N Al ) o] #] oafsw[s]a] 2] | [» 800 e

1.18x1.10 inches (529x493); 8-bit; 255K

%4 x=422, y=0, value=2

@ VESPA Query Interface X | X vespa-report-2017-11 - VESt X | @ VESPA tutorials

i '

() vespa.obspm.fr/planetary/data/display/?resource_id=ivo: .

£¥ Les plus visités G Google [ eBay [TJLESIA [ Actualités £ mail (5 Stick [ wiki, etc 5] OVParis

Results in service BDIP

Show 10 j entries

Column visibility Show all Hide all

Select All in current page Reset Selection

granule_uid dataproduct_type target_name time_min (d)

bdip0001 image Jupiter 1890-05-01T00:00:0¢

bdip0004 image Jupiter 1890-07-09T09:02:5}

BDIP0004 _tif image Jupiter 1890-07-09T09:02:59.998 1890-07-09709:02:59.998 http Saturn in March 2012
BDIP0002_tif image Jupiter 1890-07-09T09:04:59.999 1890-07-09T09:04:59.989 httg

bdip0002 image Jupiter 1890-07-09T09:04:59.999 1890-07-09T09:04:59.999 httg



