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Overall context: ESAC Science Archives Strategy &&5 CeSa

major research asset for community.

2. Need to be kept readily available for future users and
novel uses.

3. Thus, must plan now for next 5—-20+ years.

4. Planning based around 3 major goals:

a. Enable maximum scientific exploitation of
data sets,

b. Enable efficient long-term preservation of
data, software and knowledge, using modern
technology

c. Enable cost-effective archive production by
integration in, and across, projects.
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ESAC Science Archives — July 2015
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Planetary Science Archive

Available since March 2004: L — T TR IR,
a. http://archives.esac.esa.int/psa e I —
| e o T ey ey
Low development, but plans to a totally renewed PSA | e
e
Datasets received from PI teams N -
) . (Rt | =
a. Peer-reviewed by independent team EEEmESTL EEEGE
b. Internally validated before ingestion into the . =
PSA e —

Around 28TB of data on hard disks

FTP Browser

Ged aocess to all publicy svsdahbl)

. . . e fep://psa_esoc. esa. ink/puh
Access services (details this afternoon) L_d E“W-“i'n;:::.“.‘z:';gﬁ:;:g:c;‘:
13 sl wod are G JOr, e -
Map-based Search Incerfaces. =

a. Advanced search interface

BEF1  GOTTD  FARTH-BARED  HLIVGENS

Map based query for MEX “i;;:ﬂt{:_m;mhm
» R Adeanoes Fate b Soburlace s looechers Sound ng WSHETE

b
c. FTP Browser (not searchable) e b it A
d

» Paselary Fouret Spaciroreler [FRS)
= Beovoaooy Fof emtigaias of Cramaination ol B Amosstes of Mas EPI0AM

Machine interface (PAIO) -

» FEVTF Fleposiany
+ BACE P8 Dwin S8
+ FROE Anciiary irlormmiion

Vi T Fman sage o o inforrsaben

ESA PSA Report to IPDA SC | C.Arviset and the PSA team | IPDA SC, JAXA, Tokyo

ESA UNCLASSIFIED — For Official Use

ST O W T T

L Ry e

Fnppdat (et s Ford 1 s el Wy e
o FTF rsiing Fae bl -
i fanciraity. This & akow us i
I T il ] ey

o gl e i Pl Fomy o

U 3 Samden

=] PRAFTP Agsmas fluids
Wirw | Domrmicad
] st e FTH Engiarsiiony

Wi
Viwwr | Dicmymizad

oy


http://www.rssd.esa.int/PSA

Avalilable Missions Datasets - Overview

1. instrument and auxiliary data (ongoing)
2. instrument and auxiliary data (ongoing)
3. instrument and auxiliary data (ongoing)
4. — pipelines from PSA for 3 European instruments
a. Planning for interoperable data access with ISRO
5. data from comet Halley and Gripp-Skellerup
a. Comet Halley ground-based observations (Halley-Watch)
6. instrument and auxiliary data
7. (complete)
8. / data handling and archive support — in preparation.

Will use PDS4
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Updates on mission archive status - MEX ‘\\&\ €Sa

. More than 19Tb of data are now available. Main updates from

last year include:

>

>

>

has delivered a recalibrated version of their entire
radiometrically calibrated dataset, new version of map-projected
dataset to follow soon, will begin delivery of new mosaic dataset

delivered a new dataset: partially calibrated IR for the entire
mission, under review now.

data caught up with delivery schedule, with a few
gaps in older data.

reviewed and returned comments
for updated to Pl team.

Calibrated data from ASPERA, HRSC, SPICAM and MARSIS AIS
coming in regularly. —ll
‘Dﬂ\i mars express

———

ESA PSA Report to IPDA SC | C.Arviset and the PSA team | IPDA SC, JAXA, Tokyo | 22/07/2015 | SRE-O | snu ""--- European Space Agency

ESA UNCLASSIFIED — For Official Use

—
~—| -



Updates on mission archive status - VEX

a. Deliveries made regularly by all teams, most are up to date and
several have already delivered all basic datasets through end of
mission ahead of schedule.

b. and working on recalibrations of entire datasets.

C. radio science has sped up delivery of datasets in a push to
catch up to delivery schedule (currently sending in data from 2011).

d. Several teams are preparing higher level datasets for inclusion in
archive.

2. Post-operations phase officially began 1 January 2015.

a. IS a main focus of this phase, aiming for 1.5
year support to cover this.

b. A final archive review will be performed. "@

"--: venus express

' Eurcpean Space Agency

c. Selection process reviewers is in progress. @
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Rosetta — comet arrival — 6" Aug 2014

s
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OSIRIS data covering
this time period
(mid-June through
mid-Sept) due 10t
September for
testing & PSA

ingestion.




Rosetta Selfie from the Philae lander
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Lander CIVA data
containing this
iImage delivered &
under processing
before PSA
ingestion.




Rosetta Philae landing — separation & initial g
descent \=€Sa

Lander data for this phase being delivered for
PSA processing & ingestion.

OSIRIS data from landing — expected Dec 2015
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Rosetta Philae landing — descent & landing @
View from Philae &=esa

Lander data for this
phase being delivered
for PSA processing &
ingestion.

40m from surface
1st landing site ©
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Rosetta Philae landing — On-comet image

Lander data for
this phase being
delivered for PSA
processing &
ingestion.

g
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Rosetta NAVCAM imagery — increasing activity‘\\ﬁ\iéesa

NAVCAM data ingested on PSA & publicly available Covering untiEmid-Dec 2014
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Updates on mission archive status - Rosetta &

Archive Delivery schedule in place for the Rosetta Pl teams & lander
1st delivery has been made by the majority of teams.
Each delivery is being run through DVAL process including PDS interaction

Expect first release of data for COSIMA, ROSINA, OSIRIS, RPC-MAG by mid-
end July 2015. Further deliveries after that.

> Wbk

ESC1 (Escort phase 1) 2015-03-10 2015-09-10 : NEXT DELIVERY
ESC2 2015-06-30 2015-12-30
ESC3 2015-10-21 2016-04-21
ESC4 2015-12-31 2016-06-31
=
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Updates on mission archive status - Rosetta s

Navigation Camera Images

1. NAVCAM Image data being released on a monthly basis

2. Next release is planned for end July and will cover mid-Dec 2014 to mid-Jan
2015

3. Very positive public feedback on the data in the image browser — see relevant
slides

3D Shape Model & Coordinate system

1. Coordinate system is now agreed for 67P

2. MOC Shape model is being prepared & to be rolled out on 6" August.

3. OSIRIS Shape model has undergone review and an update is to be made to
correct coordinate system. This is a low resolution version. A new version may
become available (high resolution — SHAP4S) very soon

Additional Manpower being added to the Rosetta team to support archiving

amm—

e
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e
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¥
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Rosetta — PSA 4.2 Q eSa

PSA 4.2 covers Lander Data

More than 3500 Rosetta NavCamnm |mages for your enjoyment, released in the
ESAC Images Archive Browsew;’ t‘p #lmaqearchlves esac.esa.int/

They cover the ‘period fro (the Term Plan 5” - July 3 2014 - to the
"Medium Term, _Plan 10”-.— '

: 3:-' 29,2014 - as the spacecraft circled the
nd'3 ?'kllometers using the OSIRIS camera to

Key mission for new PSA

e X
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http://imagearchives.esac.esa.int/

Archive Image Browser ‘\\&\\%‘esa

0O imagaarchives esac, e6a.int

archive image browser
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archive image browser
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Access statistics
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Social Media impact

m ESA - European Space Agency © ESA Rosetta Mission SESA A

o | ¥ #ICYMI Latest NAVCAM r&lease includes
Today, perhaps the most anticipated set of NAVCAM images of Comet
67P/Churyumov-Gerasimenko have been released by the Rosetta ImﬂgES of #67P from #C{Jme’[Landlng .

Mission... httpJ/blogs. esa.int/.. /navcam-image-bonanza-close-orbits-a.../

ow.ly/NzTgK

View photo

—
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Social Media impact

Sign In | Register | m

SPACEFLIGHT NOW  SCIENTIFIC
s AMERICAN®

EELGTL T June 11, 2015 in Mission Reports: Live coverage: Station crew preps for Lan 1 Wﬂ Pﬂ]‘tl‘ﬂitﬁ ﬂf ﬂ, Comet
2

Tour comet 67P in Rosetta’s latest AR
image release

How do I love thee? Let me count the ways.

Between the 23rd of September and the 21st

Bmcsnd me Riws 39 3045 by Stephen Clark
SCI E N CES : of November 2014 ESA's Rosetta mission
made its closest orbital passes of Comet 67-
AV E N I R P/C-G, coming to within 8 km of the surface
. E during and after Philae's plucky landing
: > EN IMAGES. Gros plans féérigues sur la cométe Tchour : sequence.
-
EN IMAGES Gros plans féénques sur : -
ESA has now released its archive of
la comete Tchouri NAVCAM imagery from this part of the
o mission, containing a staggering 1,776
ﬂ Vo 1008 e i . ATA = images. You can access the full library here.
Mﬂ:lﬂugh not as h.igh—resnlutinn as the Cometary portrait. One of 1,776 such portraits.
Plus de 1700 nouvelles images prises par Rosetta, certaines a OSIRIS science camera, these images more 154/ Rosetta/NAVCAM
seulement 8 km de la surface de la cométe, viennent d'étre publiées than make up for that with their coverage.

par l'ESA.

e

- f”@
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Social Media impact

Astronomy Now

The UK's best astronomy magazine - .
: 3 About Us | Press Room | Resource Library |

HOME THE MAGAZINE NEWS OBSERVING REVIEWS  SP# \
10 June 2015 in News: New model could track solar storm Q Q Erer your search be

/LANETARY

. Sociery
Ymur Plnm— W S.Pc-.:e.

More than 1000 Rosetta NavCam images released!
Posted on 1 June 2015 by Stephen Clark Posted BY Em||y Lakdawalla
2015/04/29 16:50 UTC

’ [ | ’ n m Topics: Rosetta and Philae, pretty pictures, comets, comet Churyumov-Gerasimenko
. u

Today the European Space Agency released a ton of NavCam images, taken as the spacecraft approached and then
& entered orbit at the comet. You can see the comet in all its sunlit and shadowy moods. The new release includes
a images taken from ranges between 800 and 30 kilometers to the comet, through late September 2014. At that time the
comet wasn't yet particularly active, so the comet's jets are not obvious in the thumbnail images; you have to download

" contrast to reveal them. You can access all the data here at the Rosetta archive image browser. You can find cut more
eGP space plog.

To give you a taste of the data that has been released today, ESA made a video:

Pictures from the Rosetta space probe’s close
encounter with Comet 67P released

Thils story was published: 6 DAYS AGO | JUME 05, 2015 10:154M 1 comment ) mr ammm—
- o . (/7%15@:

g _\ e "
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Tour comet 67P/Churyumov-Ger
in Rosetta’s latest image release



Archive Image Browser : Future Work

» Further missions/instruments ingestion

e Browser value increases exponentially
with amount of data hosted

e Already working on MEX and Hubble

» Development of specific extensions

» Open Data Portal ?

Ta o o
L=< ) 7 & ave
W: rosetta 4‘\/’!, hubble space E:._f mars express
-9 W4/ telescope —=
—_— = —|
\n
ESA PSA Report to IPDA SC | C.Arviset and the PSA team | IPDA SC, JAXA, Tokyo | 22/07/2015 | SRE-O | Slide 25 European Space Agency

ESA UNCLASSIFIED — For Official Use



The
during the ckose orbit phase in Sept/Oct 2014

81 Fila (9ME)
WRL File {10MEB]

STL File { 3EMB
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Updates on mission archive status - Others

1.

a. Iterating with NASA colleagues on DISR — under review.
2. - Updated Rosetta, MEX and VEX data sets released.
3. : Data delivered to ISRO and released.

a. Aim to implement interoperability.
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Future missions - BepiColombo

1. Joint mission between ESA and JAXA
a. Will use PDS4

b. Working on interoperable access / sharing of
archiving tasks

c. ESA SGS will offer capabilities to run
. d . li BepiColombo Science Operations Control System
Instruments’data pipelines {(BSCS)

2. The BepiColombo Archive Core System (BACS) will be the
mission archive

e Cinres
Subsystem

a. Supports archiving and distribution of all non- e _' oe (BACS)
science mission operational data (e.g. telemetry,
planning files, quick-look analysis reports,..)

b. Access throughout the different phases of the
mission

c. Provides access for searching and retrieving data
through a web user interface and a TAP service

3. The PSA will provide the archive for all the science data of
BepiColombo and will be available throughout the mission up -

e
to and including the legacy phase %r ’4“"_.:_ .
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BepiColombo Archiving Timeline

Mission Phase Milestone / Activity Date

Before Launch Archiving Plan signed version due Aug 2016
EAICD first version due (ready for peer-review) Aug 2016
Peer-review of available documentation, data samples and pipelines End of 2016
Ingestion of on-ground calibration and laboratory measurements 2016

Launch January 2017

Cruise Phase First in-flight data expected during Near-Earth Commissioning February 2017 or later
First data delivery (and ingestion in archive) during Commissioning February 2017 or later
EAICD second version due (ready for peer-review) End of 2018
Solar Conjunction Experiment (radio science) Aug 2019
Venus flybys Sep 2019, May 2020
First science data delivery (and ingestion in archive) during Cruise Aug 2019 or later
First science data public release during Cruise Feb 2020 or later
EAICD final version due (ready for peer-review) May 2023
Peer-review of documentation, data and pipelines End of 2023

Mercury Orbit Insertion (MOI) January 2024

Start of Mercury Nominal Science Operations May 2024

Mercury Science Phase | First data delivery (and ingestion in archive) during Science Phase May 2024
Peer-review of the first data delivery September 2024
First data public release during Nominal phase December 2024

EOM November 2027

Post-Operations Phase Final data delivery EOM + 6 months
Peer-review after the final data delivery EOM + 6 months
Archive transfer to Legacy Phase EOM + 1.5 years

;::__.

"0\
N
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BepiColombo Archiving Status dcesa

1. 11 Instruments on MPO (ESA) and 5 on MMO (JAXA)

2. Pipelines for 4 out of 11 MPO instruments expected by Launch (Jan 2017)

a. First draft of PDS4 templates ready for all raw & calibrated products;
currently iterating with instrument teams for consolidation

b. Pipeline for 2 instruments ready to produce PDS4 raw products

c. PDS4 validate tool integrated in the system for validation of pipeline
products

3. Expected product types (ongoing discussions): Table Character, Table Binary,
Array 2D, Array 3D, Array 2D _ Spectrum + CDF (limited), FITS

a. CDF will be used by several MMO instruments; Planning to exercise
generation of PDS4 labels soon with information/tools provided by PDS
PPl and IPDA

0-—"'"'"""_...-—
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BepiColombo Archiving Status ‘\&\

1. Working on consolidation of PDS4 archiving conventions, including logical
identifiers, filenames, bundle content and organization

2. Exercising data delivery to PSA based on PDS4 concepts (using PDS4 SIP
class); Delivery of both individual products or bundles possible. Bundle
generation optionally after delivery to PSA; generally very successful

3. Generation of both mission bundle and instrument bundles exercised

4. PDS4 geometry handling / implementation needs further work; to be
exercised in the coming months

5. First draft of EAICD (equivalent to PDS SIS documents) for 4 out of 11 ESA

instruments expected in Feb 2016

0-—"'"'"""_...-—
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2.

- - \\\l\\
Future missions — Exomars dcesa

1. Joint missions between ESA and ROSCOSMOS
a.
b.

C.

Telemetry is sent to ESAC
Pipeline to convert TM into PDS4 Products

PSA to generate Bundle and ingestion
into the Archive

Mirroring mechanism with IKI (both
ExoMars16 and ExoMars18).

Joint effort with Bepi Colombo
for PDS4 Naming Conventions

Initiate discussions on Exomars 2018

a.
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ALTEC will channel all Rover TM
to ESAC (not as PDS4 products)

PSA started work for Surface
analysis and discovery.




PSA Data Validation

1. PSA requires all our PDS3 data providers to run our PSA Volume Verification
Tool (PVV)

a. |If it passes the PVV, we (PSA) can ingest it!

b. PVV is always used in combination with PDS validation tools, but
many issues remain.

2. For Rosetta Data Validation (DVal) tool now in use with instrument teams.
a. Automated validation from PVV and other tools combined.
b. Core validation tool for Rosetta data.
c. Single validation to qualify data for ingestion at PSA and PDS...

3. For PDS4 missions (BepiC, Exomars)
a. NASA Validate Tool
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New PSA Development Plans

Goals

1. The new PSA development is mostly driven by
the evolution of the PDS standard (PDS4), and
the growing need for better interfaces and
advanced applications to support science
exploitation, including a better integration
within Planetary GIS Users workflows.

2. Stronger collaboration and interoperability with
different planetary institutions and nodes
(VESPA, IPDA, PDS Geosciences node..)

New PSA Highlights: ==
1. Better Data Discovery and Visualization

2. Surface Exploration - GIS Technology for
geospatial data

3. Archive Image Browser
http://imagearchives.esac.esa.int

4. 3D Capabilities
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New PSA System Architecture

1. Support PDS3/PDS4

2. New database, PostgreSQL, with
PostGIS plug in

Data Discovery GIS Server

Surface Exploration

3. GIS server

4. Thin Layer web client

5. Surface Exploration — GIS technology
for geospatial data

6. Archive Image Browser
PDS3/PDS4

7. 3D vizualisation Data Model

A0 Visualization POSTGIS

8. Interoperability (PDAP, EPN-TAP,

Google MarS, ) Interoperability
9. Enables building of added value } T \
services PDAP Service i
EPN-TAP
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New PSA Interoperability Plans ‘\&\

1. Interoperability
a. PDAP in development (V1.0 1.Jan.2013)
b. EPN-TAP analysis done in July 2015.

2. PDS3/PDS4
a. Data Model mapping PDS3 and PDS4 metadata
b. Plan to create user group to assess PDS4 geometry for ExoMars16

and Bepi Colombo
Use of NASA Generate Tool

3. Software Tools
a. Bundle Generator Software Development - Specific for ExoMars and
Bepi Colombo
b. Plans to use/assess NASA PDS4 Validation Tool
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New PSA Development Timeline

Planetary Archive Roadmap v0.2
18/05/2015
14/10/2015
19/05/2015 20/07/2015 WSSl 15/12/2015
20/04/2015 i MPSA 5.0betal s

i ( :

| T i | n - T . T T T = T |
01/03/2015 01/04/2015 01,/08/2015 01/0642015 01,/07/2015 01/08/2015 01/09/2015 01/10/2015 01/11/2015 01/12/2015
25/02/2015 20/12/2015

30/04/2015 02/08/2015
NP5SA 5.0alphal.l NPSA 5.0alpha2

1. PSA 5.0betal (Jul 2015)

a. Ingestion and retrieval of ExoMars16 and Bepi Colombo PDS4 Bundles and Products
b. Assessment of EPN-TAP

C. First Prototype User Interface (Map + Metadata)
2. PSA 5.0beta2 (Oct 2015)

a. PDAP Implementation

3. PSA 5.0 (Dec 2015) - Public release
a. Authentication Mechanism
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ESAC Planetary GIS Workshop W
5-7 May 2015, Madrid, Spain \K&' eSa
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ESAC Planetary GIS Workshop \\\QQ‘“ @Ssa
A\

5-7 May 2015, Madrid, Spain

Objectives

Evaluate ofState-Of-The-Art A . %
a“\%ﬁ

Identify Scientific Use-Cases

Rally Geospatial Mapping Community 4
in Europe ,-:a'}f
Motivate Open, Community-Driven, P|an9ta l'lJ GIS
Collaborative data exploitation

WLH\L-"_ yHOP

Encourage use of Geospatial Standards
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ESAC Planetary GIS Workshop
5-7 May 2015, Madrid, Spain

Details
80+ 40+ 12
participants institutions countries

Discussion Forum
to address common GIS challenges

Hands-On Training

on main GIS tools

Feedback Survey

captured in workshop report
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ESAC Planetary GIS Workshop

Report:

Community Evaluation

lecture-unconference mix well received

cooperation, networking, knowledge sharing

Future Workshops
interest in periodic workshops
more handsons
longer open session
geological mapping track

similar workshops for other communities
- atmospheres, plasma, magnetospheres
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ESAC Planetary GIS Workshop

Report:

Future Workshops

more technical discussions with software developers
dedicated workshops for data providers

list of tools for planetary data analysis

Community Building

desire to discuss and share further

led to OpenPlanetary initiative
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OpenPlanetary ABOUT  JOIN

OpenPlanetary

OpenPlanetary is an initiative by planetary scientists and
mappers to use and share Planetary Data and GIS technologies
to expand our understanding of the planets. It aurns at creatmg
an online community, usmg tcu:-l5 such as Slack, Twitter, Github

and ! Exchang:




community-driven
direct outcome of ESAC Planetary GIS Workshop

stay connected

online sharing solutions
knowledge, resources, code, tools and services
via forums, wiki, stackexchange, github, slack

online events

tool demos, surveys, hackathons, tutorials, topical discussions
follow-ups of past and anticipation of future workshops



focus
community building
use cases
planetary mapping
tutorials & hacks
tool demos

Currently engaging the Planetary Science Community

to contribute to discussions using #ZSlack.



OpenPlanetary ABOUT  JOIN

OpenPlanetary

openplanetary.github.io



PSA User Group - 1

1. Objectives:

a. Advise ESA on the future development of the PSA content, interfaces,
documentation, compatibility with other planetary science archives and
tools.

b. Act as a focus for the interests of the scientific community in the PSA
and as an advocate for the PSA within that community.

2. Members: The PSA-UG is comprised of 6 members covering a range of expertise
in scientific disciplines.

Dr. Angelo Pio Rossi (Chair) Dr. Thomas Widemann
Remote Sensing: Solid Surfaces Remote Sensing: Atmospheres
Contact Contact

Dr. Axel Hagermann Dr. Pascal Rosenblatt
Auxilliary data Radio Science

Contact Contact

Dr. Baptiste Cecconi

Magnetospheres

Contact

Dr. David Heather Dr. Hakan Svedhem

PSA Coordinator Project Scientist Representative
PSA-UG Secretary PSA-UG Observer

i X Contact Contact




PSA User Group - 2

Status:

1. http://archives.esac.esa.int/psa/Zpsa-ug

2. Three face-to-face meetings so far (aim for 2 per year).
3. Regular promotion of PSA-UG and the PSA at conferences.
4

. Canvassing the community for inputs on the current state of the PSA and the way
forwards.

5. Providing recommendations for the future PSA and the interfaces and services we will
provide to the community.

Questionnaire:
1. The PSA-UG distributed a questionnaire to the community for inputs:
2. http://surveymonkey.com/s/psaug

3. Responses show there to be a strong interest from the community in improving our
interoperability access to data, and expanding our access to tools for data reading
and manipulation.
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1. Many changes on-going and upcoming in the PSA

a. Aim at ensuring and for all ESA
Planetary mission (past, current and future)

b. Changes of people
c. Totally new PSA software systems being built

2. Listening to science community

a. Through PSA-User Group
b. GIS workshop

3. ESA remains fully committed to IPDA

ESA PSA Report to IPDA SC | C.Arviset and the PSA team | IPDA SC, JAXA, Tokyo | 22/07/2015 | SRE-O | Slide 49 European Space Agency
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Thanks to the PSA Team ‘\&\

1.

\N\\\

\

PSA is the result of the effort of many people

Data Handling and Archive Scientists

a. Guido de Marchi (PSA Science Lead, acting), Maud Barth
(Rosetta), Sebastien Besse (Rosetta), Diego Fraga (Rosetta),
Emmanuel Grotheer (MEX, VEX), Dave Heather (Exomars 2018),
Santa Martinez (BepiC),

. PSA software engineers

a. Isa Barbarisi (PSA Technical Lead), Ruben Docasal, Alan Macfarlane,
Carlos Rios

BepiColombo, Exomars, MEX, Rosetta, VEX Science Ground Segment teams

. PSA User Group
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