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VESPA

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

•	Decentralized	system:	data	remain	where	the	exper0se	is	located

Data	Provider:
•	A	tool	box	to	make	data	available	-	especially	derived	data	related	to	
publica0ons,	but	also	simula0ons	/	codes

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



+ Contributions from 

the community

2015-19



Specialized tools, GIS

PDS

PSA

Space agency archives

SSODnet

AMDA…

GhoSST
KIDA

EPN

Queries

Answers Data access

Data 
exchange

Catalogue / Registry

Data bases

User

Visualization and 
other tools

User's	experience
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A	Virtual	Observatory	in	Planetary	Science
Built	on	astronomical	VO	developments

+	previous	European	programs:			IMPEx,	HELIO,	VAMDC…	

+	interfaces	with:	PDS,	GIS/OGC,	etc…

																h"p://vespa.obspm.fr	
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Current	VESPA	interface	

To plot /
analysis tools

hLp://vespa.obspm.fr



Data	services	connected	via	EPN-TAP

Currently:	
44	interoperable	data	services	connected,	from	15	ins0tutes	worldwide

(~20	in	dev)

Encompass	many	aspects	of	Solar	System	studies:

-	surfaces

-	small	bodies	/	satellites	/	rings	/	dynamics

-	atmospheres

-	magnetospheres	/	radio	observa0ons

-	solar	physics	/	planetary	plasmas

-	exoplanets

-	solid	spectroscopy	/	experimental	reference	data

Several	high-quality	amateur	services	preselected	(PVOL,	RadioJove…)



Data	services	connected	via	EPN-TAP	/	field

Atmospheres
-	Titan	profiles	-	CIRS	(Cassini,	LESIA)
-	Venus	spectroscopy	-	VIRTIS	(VEx,	LESIA)
-	Mars	Climate	Database	(modeling,	LMD-LESIA)
-	Venus	profiles	-	SPICAV/SOIR	(VEx,	IASB-BIRA)
-	Mars	profiles	-	SPICAM	(MEx,	LATMOS)
-	All	MEx	derived	atmospheric	products	(via	MEx	IDS)
-	EuroVenus	derived	products	(via	C.	Wilson)
-	Venus	cloud	products	(LATMOS)

Small	bodies
-	M4ast	(ground	based	spectroscopy,	IMCCE)
-	1P/Halley	spectroscopy	-	(IKS	/	Vega-1,	LESIA)
-	BaseCom	-	(Nançay	obs,	LESIA)
-	TNOs	are	cool	-	(Herchel	&	Spitzer	+	compilaHon,	

LESIA	&	LAM	&	UHnam)
-	Cometary	lines	catalogue	(IAPS)
-	Vesta	&	Ceres	spectroscopy	-	VIR/DAWN	(IAPS)
-	DynAstVO:	NEO	refined	parameters	(IMCCE)
-	MPCorb:	Small	bodies	orbital	cat	(MPC/Heidelberg)
-	Rose"a	ground-based	support	(via	C.	Snodgrass)
-	67P	illuminaHon	config	(IRAP)

Surfaces
-	CRISM	WMS	service	(MRO,	Jacobs	U)
-	Mars	craters	(Jacobs	U,	+	update	by	GEOPS)
-	USGS	planetary	maps	(Jacobs	U)
-	M3	WMS	service	(Chandrayaan-1,	Jacobs	U)
-	HRSC	data	(MEx,	Frei	Univ)
-	OMEGA	cubes	and	maps	(MEx,	IAS)
-	MarsSI	GIS	(Lyon)

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

Magnetospheres	/	radio
-	APIS	(HST,	LESIA)
-	NDA	(Jupiter	radio	Nançay,	LESIA)
-	AMDA	(CDPP	/	IRAP)
-	MAG	data	(VEx,	IWF	Graz)
-	MASER	&	Juno	support	(LESIA)
-	RadioJove	(LESIA	&	US	amateur	network)
-	IItate	HF	data	of	Jupiter	(Tohoku	Univ,	Jap)
-	UTR-2	Juno	ground	support	(Kharkiv,	Ukr.)
-	MDISC	(modeling,	UCL)

-	Cluster	data	(IAP	Prague)
-	Interface	with	IMPEx	models	(IWF	Graz)
-	Hisaki		(Tohoku	Univ.,	Jap)
-	Transplanet	(CDPP	/	IRAP)
-	LOFAR	Jupiter	(SRC/PAS,	Varsovie)
Exoplanets
-	Encyclopedia	of	exoplanets	(compilaHon,	LUTH/LESIA)
-	Transit	observaNons	(Bern)
-	Interface	with	DACE	(Geneva)
Solar
-	HELIO	AR	&	1T3	solar	features	catalogues	(LESIA)
-	Bass2000	(LESIA)
-	Radio	Solar	db	(Nançay,	LESIA)
-	CLIMSO	(Pic	du	Midi,	IRAP)
-	IItate	AMATERAS	(Tohoku	Univ,	Jap)

Generic	/	interdisciplinary
-	BDIP	(LESIA)
-	Planets	then	satellites	characterisNcs	(LESIA/IMCCE)
-	PVOL	(UPV/EHU	&	amateur	network)
-	Gas	absorp\on	cross-sec\ons	(Granada)
-	Nasa	dust	catalogue	(IAPS)
-	Stellar	spectra,	support	for	observaNons	&	exopl.	(LESIA)
-	Telescopic	planetary	spectra	collecHon	(LESIA)
-	Interface	with	VAMDC	(TBD)
-	PSA	complete	archive	(ESA)
-	HST	planetary	data	(LESIA,	to	CADC	archive)
-	DARTS	(JAXA	-	currently	via	PDAP)

Open
Open	in	test
In	development
Being	studied

*

*

*
*
*

*	

*
*
*

*

*
*
*

*

	
*

*

*
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Favorite	VESPA	tools

Only	some	tools	are	presented	here

Favorite	ones:
TOPCAT	(tables,	mu0purpose)

Aladin,	DS9	(images/cubes)		+	ImageJ,	APERICubes…	
CASSIS,	SPLAT-VO	(spectra)	+	VOspec,	SpecView
3Dview,	MATISSE	(3D	visu,	shape	models)	+		Cosmographia	
Autoplot	(0me	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

•	More	data	services!	-	including	from	external	contributors

•	Process	answers	from	mulHple	services	
•	Finalize	VO-GIS	interface	-	including	geofits
•	Develop	interface	with	lab	spectroscopy	services
(minerals	and	ices	spectra,	band	lists,	etc)		-	now	4	services	implemented

•	Bridge	EPNCore	and	PDS4
•	Connect	simulaHon	services,	use	with	related	data	services	
				requires	different	protocols
•	Formalize	docs	/	standards	=>	submit	to	IPDA	&	IVOA
and	refine/complete	tutorials

•	Longer	term	(>	2019)	=>	extract	knowledge	from	data:
data	processing,	feature	extrac0on,	machine	learning…	



hLp://vespa.obspm.fr
hLp://www.europlanet-vespa.eu/

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

Training	session	this	week:	SMW	1.5	(Thu,	20	Sep,	16:15–20:00		/	Room	Mercury)

SMW1.2	OpenPlanetary	Data	Café	Workshop

Tue,	18	Sep,	12:45–15:45		/	Room	Mercury

Thu,	20	Sep,	12:45–15:45		/	Room	Mercury
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New	VESPA	funcHons Mul0resolu0on	maps	in	TOPCAT	

Start	from	a	table	of	sparse	
observaHons	(lon/lat)
VIRTIS/Rose_a	on	67P

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

CRISM cubes on MOLA HiPS

Lunar crater catalogue on Kaguya HiPS

Relies	on	IAU	planetary	

coordinate	frames	(fits'	WCS)

Aladin (CDS/CNRS): 

Georeferenced images + objects superpositions

Selection in complex footprints 



New	VESPA	funcHons Mul0resolu0on	maps	(HiPS)	in	Aladin	

Currently	45	planetary	HiPS	available

(from	USGS	maps)



HiPS computed from a Curiosity MASTCAM panorama from JPL web site

New	VESPA	funcHons Mul0resolu0on	in	Aladin:	panoramic	images



Updated	VESPA	tool

CASSIS v5 (IRAP/CNRS)
- Auto converts spectral axis & flux
- Support data in flux & various types of 
  reflectance (scaling)
- Now supports multi-order spectra

VIRTIS-H / Rosetta spectrum (8 separated orders)

PDS spectral library SNC meteorites
vs M4ast telescopic spectra of Vesta 

IRTF (flux) / Solar flux * coeff vs 
La Silla (reflectance) spectra of Jupiter



Favorite	VESPA	tools

3Dview (CNES/IRAP): 

- added Spice kernels from 

all space missions

- Added image projection 

capacities



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	connecHon

QGIS (open source): 

SAMP plug-in installed 

GEOfits format / GDAL update

- receives data from VESPA and TAP clients

- georeferenced fits files can be projected

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

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



New	VESPA	tool

Planetary Cesium Viewer (GEOPS/CNRS)
- Quick multiresolution 3D visu 
- Supports elliptic shapes
- Annotation/validation tool
- SAMP implementation

Robbins Mars craters database in PCV



New	tools	in	VESPA ImageJ (open source):

- SAMP connection installed

- Provides support for unusual data types (TIFF…), 
format conversion, and image processing functions 
in the VOHistorical image of Jupiter from BDIP (tiff format) in ImageJ


