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Content of this presentation

 Introduction to the archives and to the PDS standard
 The ESA Planetary Science Archive
 Tools
 Forums, links etc..
 Data workshops
 A few exemples / demo



Planetary Archives:
PDS



PDS: Planetary Data System

• PDS - the organization
– An organization that archives and distributes all of NASA’s 

planetary mission data (and much other planetary data) according
to PDS standards 

• PDS - the archiving standard
– A standard that defines how to label data products in order to 

make them automatically readable and interpretable and how to 
document everything for future generations

• PDS - the archive
– A distributed but centrally searchable archive of all data from 

NASA’s planetary missions



PDS Goals

• Ensure that all data from NASA’s planetary missions 
are archived in a manner that will make them usable 
far into the future

• Acquire and archive other planetary data relevant to 
NASA’s missions

• Distribute the data to researchers
• Provide appropriate tools for finding the right data
• Work with non-US partners to ensure compatible 

archiving of all planetary missions

• A wealth of data - waiting to be analyzed!



PDS organization

 PDS is a distributed system, with Discipline Nodes headed by various 
scientific specialists

– DN leads selected competitively based on management and on scientific approach to data
– PDS started as part of the R&A program run by active researchers

 PDS has centralized capabilities for searching data at all the nodes and 
also a central repository for PDS-wide documents, standards, policies, etc.

– At the Engineering Node at JPL

 Individual scientific discipline nodes provide capabilities that are special 
to their area as well as archiving all the data relevant to that discipline



PDS organization



PDS Standard

 Standards go back to Proto-PDS in late 
1980s, prior to the current structure of 
discipline nodes

 Standards allow many different types of 
data

 Standard evolves to accommodate new 
needs



PDS Data Model



Processing Levels
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! HRSC: Terminology !
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ISIS Terminology
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Data Products

 Product = image or spectrum or time series, etc. including label
and, e.g., supplementary data

 Labels are like FITS headers
– Keyword = value  format

 Important differences from FITS
– Label can be attached to data product or a separate file (FITS 

headers must be attached)
– Keywords are ALL defined (FITS defines only a few and allows 

almost unlimited user-defined keywords)
– Format of data is not prescribed (FITS requires, e.g., 2880-byte 

records) but the format must be described in the label
– There are significant differences among discipline nodes, e.g., in how 

data are formatted



PDS sample label



PDS sample label



PDS data organization

 PDS requires a lot of ancillary information
– Both raw and calibrated (physical units) data are required from NASA missions
– Geometry is required either in the labels or in separate files or in SPICE
– Catalog files are used to load the central search facility
– Documents (including ascii versions) are required to explain enough that any intelligent 

scientist 20 years from now should be able to recalibrate and use the data (with the 
help of library references)



Attached & detached labels



Using PDS archives



File types



PDS Geosciences Node

• How to access the PDS copy of Mars Express 
data?

– Mars Express data are available from 
Geosciences Node via:

• FTP
• HTTP download
• Search interface – Orbital Data Explorer 

(ODE)
– See URL above for the main PDS Mars 

Express page from the Geosciences Node.
– There is a page for each MEX instrument with 

more detailed information about data from that 
instrument.

– The main Geosciences Node web page 
(http://pds-geosciences.wustl.edu/) has a 
“What’s New” section to announce recent 
additions.

– Geosciences Node pages note that the PSA is 
the primary source for Mars Express data.



Orbital Data Explorer

• For users that need to locate specific subsets of data, the Geosciences 
Node has developed a web-based tool for Mars orbital data – known as 
the Orbital Data Explorer (ODE).

• Originally developed to support access to MRO data archives (CRISM, 
HiRISE, and SHARAD).

• It has been expanded to include Mars Express OMEGA and HRSC data.

• Provides a tool to search for data by area on Mars or data acquisition 
time for multiple instruments on multiple spacecraft.

• Users can browse through and download selected data.

• ODE will soon be further expanded to include MGS MOLA and 
Odyssey GRS data sets.

• http://ode.rsl.wustl.edu/mars/



ODE Search Forms



ODE browse results



ODE data download

• Individual files can be 
downloaded from the ‘Browse’
or ‘Data Set Explorer’ pages.

• Products can also be add to a 
cart for downloading.

• Through the cart method, users 
can select to download

– Only data products
– Products and all supporting 

information (documentation, 
software, etc.)

• Cart selections are packaged 
into zip or tar files and 
downloaded by ftp.



Pilot

Unified Planetary Coordinates (UPC) Database
• Provides improved metadata for planetary 

images
• Reads position & pointing from PDS labels
• Converts to unified coordinates
• Calculates ‘improved’ pointing & location data
• Can be used by other delivery services
• Requires camera model in ISIS3
• Primarily supports images used in cartography 

and geologic mapping
• Mars: Vik.Or., MOC, CTX, HiRISE, TH IR
• Moon:  Clementine UVVIS & NIR

Planetary Image Locator Tool (PILOT)
• Map interface for UPC footprints (visual check 

on what UPC is calculating)
• Improved data identification because of 

increased accuracy of geometric information
• Standardizes map coordinates and projection 

for all included datasets (no need to know 
‘native’ systems)

• Built-in updating possible, benefits from 
improvements in image pointing, etc. that 
result from cartographic processing

• Provides POC for obtaining UPC database



Planetary Archives:
PSA



PSA Definition and Purpose

The Planetary Science Archive (PSA) is the initiative, the setup, the process and 
the implementation to preserve data from ESA’s spacecraft to planetary bodies, as 
well as supplementary information acquired in laboratories or ground-based 
observatories. 

The prime objectives of the PSA are:

 to support the experimenter teams in the preparation for the spacecraft and 
ground-based long-term archives 
 to enable and ensure the (long-term) preservation of these archives  
 distribution of scientific useful data to the world wide scientific community 
 provision of supplementary data services aiming to maximize the usage of 
planetary mission data and ease the scientific data analysis.

The PSA will be advised by a PSA Scientific Advisory Group that meets at least 
yearly.



Planetary Science Archive

Users Quick Guide

Classical User Interface

By J. Zender and D. J. Heather
9 June 2008, Version 2.1



Step 1

a) Open the PSA www home page 
at http://www.rssd.esa.int/psa

b) Select “Classical User Interface”
on your left or in the yellow box

Step 3

The “PSA Browser Start Page” will 
appear on your screen and will 
automatically start to load

Step 2

a) You must click ‘Trust’ to accept the 
certificate and run the PSA applet.



Login/Registering
Step 4

a) Select the “Login/Register” View and 
login or request new user id.

b) After having logged in, select the 
“Query Specification” View

The Planetary Science Archive (PSA) is 
structured in 5 different ‘views’,

a) The “Query Specification” view, 
that allows you to define your query 
against the database

b) The “Latest Result” view, that 
allows you to view the result of your 
previous query.

c) The “Delivery Basket” view, that 
allows you to select your items of 
interest and order them later (free of 
charge).

d) The “Login/Register”, that you 
should know by now (if not, please 
register to have the full functionality 
of the PSA)

e) The “Request Monitor” view to 
monitor your requests

By clicking/selecting the individual views 
you can ‘walk around’ in the PSA.



Define Your Query
Step 3

a) Open a “Query Panel” and select your 
search criteria

b) Select your “Result Display” view 
options

c) Execute the query

Not opening any “Query Panel” will result in 
the display of all available datasets

In the “Result Display” view options, you 
can select to see Data Products, 
Data Sets or both in the “Result 
Panel”

The PSA contains data conform to the 
Planetary Data System Standard. A 
‘Data Product’ is e.g. a PDS-labeled 
file containing an image. A ‘Data 
Set’ is a full directory hierarchy 
containing documentation, 
catalogues, indexes, data products 
and any other information.

Opening several “Query Panels” will 
logically-AND the constraints 
within the individual query panels.



Browse your Results and Select

Step 4

a) If you want individual data products, 
‘view’ the products by clicking on ‘xxx 
Products’

b) If you want to download the whole data 
set, ‘mark’ the dataset as selected and 
move it to the Delivery Basket

Step 4:

c) ‘mark’ the data products that you want to 
download as selected and move them 
into the Delivery Basket

Step 4 Alternative:

You can download a Data Products, associated 
software and documentation directly, 
using the ‘Retrieve’ menu on the left
side of each Data Product



Order via the Delivery Basket
Step 5:

a) ‘mark’ the Data Product(s) that you 
want to download and move it to the 
basket

b) You can then open the Delivery Basket 
window

c) When you are happy with your 
selections, click on ‘Submit Request’

To have a somewhat larger view of the data 
product, click on the icon and it will be 
displayed in a separate window.



Downloading / Retrieving the Data

Step 6:

a) ‘select’ your data packing option

b) ‘Confirm’ and wait for an email that will 
inform you on the ftp retrieval of the 
data  you have selected

Your email confirmation contains 
all you need to know to download 
the data within the next week from 
the PSA server.



Planetary Science Archive

Users Quick Guide

PSA Data Set Browser Interface

By J. Zender and D. J. Heather
09 June 2008, Version 1.1



Step 1

a) Open the PSA www home page at http://www.rssd.esa.int/psa

b) Select “Data set Browser Interface” on your left or in the yellow 
box



Direct Browsing of Datasets

 From the Dataset Browser entry page, select the instrument of interest.
 Only public datasets are available through this interface! So you will not find

 Datasets before public release
 Datasets in Peer Review



Direct Browsing of Datasets II

> Browse through the dataset in the usual 
way.



Data Download

 When using a web browser, please 
insure to use an appropriate method to 
download your data, 
 E.g. in MOZILLA the ‘Save Link Target 

As…”
 Be aware that you download only the 

file selected, …
 Detached label files (e.g. LBL and 

DAT) need to be both downloaded to 
get the full data product!

 Any linked files, .e.g. ^DESCRIPTION 
= “INSTRUMENT.PDF” will not be
attached to the downloaded file!



Accessing the PSA archive with an FTP-client

 You will be able to connect to the PSA archive with any ftp client, e.g. ncftp, 
ftp, fuqu, etc
 Using ftp://psa.esac.esa.int/pub/mirror
 Or directly the mission related subpage

ftp://psa.esac.esa.int/pub/mirror/MARS-EXPRESS



Automatic Download Scripts / Mirror Scripts

 You can use any automatic download script (mirror, etc) to recursively download the data on the 
PSA. 

 Before installing a regular download scheme on your side (mirror, etc), please inform us by 
sending a short note to psahelp@rssd.esa.int. We will keep an eye on the load of network and 
server such that other users are not disturbed. In such cases, we will contact you and propose 
alternative time periods and options to download the data you are interested in.

 Be aware that the files that you see in your www-browser or your ftp-client are not the physical 
files, but a link into the PSA database system. When downloading data, the PSA server resolves 
the link on the fly and delivers the data back to you.

 When building mirror scripts, you can compare your data items against size or time with the 
ones on the PSA server.

Be careful when using automatic downloads, as 
the size of the datasets can be huge (several 
100GBytes or larger)! Please contact the PSA 
Helpdesk beforehand.



Planetary Science Archive

Users Quick Guide

Map Based User Interface

By J. Zender and D. J. Heather
09 June 2008, Version 1.1



Step 1

a) Open the PSA www home page 
at http://www.rssd.esa.int/psa

b) Select “Map-based User 
Interface” on your left or in the 
yellow box

Step 2

The “PSA Browser Start Page” will 
appear on your screen. The 
applet will initiate 
automatically.



Step 1

a) Define a Region of Interest (ROI) 
by marking an area on the map 
with your mouse.

b) A red-colored rectangle will be 
visualize your ROI

c) Select your Instrument of choice 
and, if required, an instrument 
detector

d) Execute the query



Step 2

a) Analyze the footprint resulting from 
your query

b) Select a footprint by moving the mouse 
over it and pressing a mouse button

Step 3

a) Select a service offered to you

a) View browse image, if available

b) Download data product

c) Download all documentation related to 
this data product

Step 4

a) Clear your search, reselect a region of interest and 
run your query



Option 1: Background map

 Select between several 
background maps

 Load an own map via the 
FILE entry of the Main 
Menu.

Options

Option 2: visualize day night boundary and 
the intersection of the Sun to the 
center of Mars.

Option 3: display a zoom window that 
allows you to better select 
individual data products

Option 4: visualize a grid on top of your 
background image



Map-based Interface vs Advanced Interface

Switch between the map-based interface to the advanced interface of the PSA and vice versa.

The results you receive from your queries from within the advanced interface are taken over to the map-based interface and displayed there in case of Mars 
data for which geometry information is existing (HRSC, OMEGA) is available. This gives you the full flexibility of the advanced interface coupled to 
the visual power of the map-based concept.



Planetary Science Archive

Users Quick Guide

Notification Management

By J. Zender and D. J. Heather
08 June 2007, Version 1.1



Overview

 Registration
 Notification Rules
 Notification via Email
 Comments and Suggestions



Registration I
1. Goto Login Page

2. Login with your user id / password

3. Goto Login Page

4. Select ‘Change Notification Setting' 



Registration II

Select             Add          

View     Return



Notification Rules

 Notification will be done shortly after
 A new dataset was ingested into the archive
 A new dataset release was ingested into the archive
 The ERRATA.TXT was modified, in other words an important piece of information about the 

dataset was made available.
 Notification will be done using email service

 Ensure that your PSA account setting, especially your email address is correct
 You will be informed on the following changes:

You will be informed on any change relating to a 
specific instrument.

SPECIFICSPECIFICSPECIFIC

You will be informed on any change relating to 
data obtained from a specific spacecraft.

ALLSPECIFICSPECIFIC

You will be informed an any change relating to 
data for a specific mission.

ALLALLSPECIFIC

You will be informed on any change in the 
archive.

ALLALLALL

NotificationInstrumentInstrument Host 
(Spacecraft)

Mission



Notification via Email

Once you have registered, you will receive e-mails with announcements of the new data in the 
archive that you are interested in.



Comments and Suggestions

 Please send us your remarks psahelp@rssd.esa.int
 In case of problems, please visit the FAQ page before contacting us
 In case you can not find the data you are looking for, please read 

the Mission Specific pages on the PSA home page 
(http://www.rssd.esa.int/psa)



Data workshops



Mars Express Data workshops

 Goal: 
 Explain the archive in general
 Facilitate the access, use, processing and analysis of the data 
 Meet members of Instrument Teams

 ~ 1 week training session, 20-25 ‘students’

 HRSC and OMEGA workshops in 2007 and 2008
 MARSIS and Radio-Science in 2008
 MRO CRISM User Data Workshop

http://crism.jhuapl.edu/CRISM_workshop_2009/

 Important: ESA PSA tutorials, hands-on are available on the web:

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



Tools



Software Tools

• PDS Tools (including NASAview)

• http://pds.nasa.gov/tools/release/software_download.cfm

• ISIS3

• http://isis.astrogeology.usgs.gov/

• HiRISE IAS Viewer

• http://hiweb.lpl.arizona.edu/iasclient/



Software Tools II

• JMARS

• http://jmars.asu.edu/wiki/

• Davinci

• http://davinci.asu.edu/

• GDAL

• http://www.gdal.org/



Useful tools

 Simple Viewers (all free, available on-line)
– NASAView - intended for all PDS products but has some limitations (I broke it 

yesterday on a product from Geosciences)
– ds9 and fv - useful only for PDS-labeled FITS files

 A good analysis environment
– IDL (somewhat expensive)

• A versatile environment for “exploring” your data as well as analyzing it
• Library of astronomical routines at NASA-GSFC
• Needs an I/O routine such as SBN’s readpds.pro (which works on many but not 

all products)
– ISIS (free)

• Widely used by planetary geologists with many built-in functions
• Supported via Imaging Node of PDS at USGS
• I/O works only with products designed for ISIS compliance (not FITS)

– IRAF (free)
• Can be used only for PDS-labelled FITS files since there are not (yet) any I/O 

routines for PDS-labeled products
 SPICE (free)

– Tool for working out geometry of measurements (if not already in keywords or for 
updating the values)

– Supported via NAIF on many platforms & languages



ReadPDS

 ReadPDS is an IDL package that is maintained and distributed by PDS's
Small Bodies Node (SBN).  It allows most PDS compliant products to be 
read in to the IDL software.

 To retrieve the latest fully tested release or previous releases, check out 
the page http://pdssbn.astro.umd.edu/nodehtml/software.shtml

 Within your IDLDE, select the File->Preferences and check that you path 
contains the ReadPDS. 



ReadPDS 2

 To run the ReadPDS you also need to have the astrolib library installed. If 
not already done, you can retrieve the astrolib library at 
http://idlastro.gsfc.nasa.gov/ .

 Read the aareadme.txt file distributed with the ReadPDS package. There is 
no further way to test your installation than to call a procedure within IDL. 
So, on your IDLDE command input, enter e.g.:

 If the routine READPDS is compiled successfully, your installation is ok.



Software Tools III

• QGIS

• http://www.qgis.org/

• Planetary WMS (web mapping server)

• http://webgis.wr.usgs.gov/ogc/Examples.htm

• PROJ4

• http://trac.osgeo.org/proj/



Software Tools IV

• SPICE

• http://naif.jpl.nasa.gov/naif/

• GMT

• http://gmt.soest.hawaii.edu/

• GRASS

• http://grass.itc.it/

• HRSCVIEW and additional HRSC software

• http://hrscview.fu-berlin.de/software.html



Other archives



Ways to find/access data II

 CRISM MAP
• http://crism-map.jhuapl.edu/

 USGS PIGWAD
• http://webgis.wr.usgs.gov/

 Malin Space Science Systems
• http://www.msss.com/

 USGS Map-a-Planet
• http://www.mapaplanet.org/



Ways to find/access data

 USGS PILOT
• http://pilot.wr.usgs.gov/

 THEMIS Mars image explorer
• http://themis-data.asu.edu/

 HRSCVIEW
• http://hrscview.fu-berlin.de/

 Google Earth
• http://earth.google.com/



Google Earth 



Forum/Documentation

• USGS ISIS3 Support Forum

• http://isis.astrogeology.usgs.gov/IsisSupport/

• Planetarygis

• http://www.planetarygis.org/

• Orrey.us

• http://orrery.us/



Getting started tips...

 Consider investing some time: if one does not want to put reasonable effort, it is much better 
to spend the time doing something else.

 Consult all relevant documentation and try to repeat simple examples here or on the 
software documentation page.

 Check the forums (e.g. isis3 support) and post questions (after having carefully searched 
for possible answers already available!!!).

 Check for new data/software releases (and sign up for notifications, e.g. isis3, ESA PSA).

 Keep in touch (ask/provide help) with your friends/colleagues, e.g. with mailing lists, etc. 
Some critical mass of users in your professional neighborhood helps a lot!



 Examples, demos
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