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What is the Geosciences Node? 

The Planetary Data System (﴾PDS)﴿ is a NASA 
organization that archives science data from 

 
PDS responsibilities are: 

To help NASA missions and other data providers to 
organize and document their digital planetary data, 
To collect complete, well-‐documented planetary data 
into archives that are peer-‐reviewed, 
To make the planetary data available and useful to the 
science community, 
To ensure the long-‐term preservation and usability of 
the data. 
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The  Geosciences  Node  is  
one  of  the  Discipline  
Nodes  of  the  PDS.  
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Approx 8 FTEs 
Active since the 
beginning of PDS 
Worked to develop PDS 
and member of Pilot 
PDS project 
Geosciences Node 
Manager co-‐authored 
CODMAC (﴾Committee 
on Data Management 
and Computation)﴿ 
report in 1982. 
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The  Geosciences  Node  is  located  at  Washington  
University  in  St.  Louis  



What we do 

Guide  archive  design  and  documentation  
Conduct  peer  reviews  and  delivery  tests  
Validate,  distribute,  and  preserve  archives  

For  data  providers  (currently  40+)  

All  of  the  above  
Help  write  Mission  Archive  Plans,  set  schedule  
Coordinate  archiving  across  all  involved  PDS  Nodes  
Report  archive  status  to  mission  PSG  

For  missions  that  we  lead  (currently  9)  

Provide  access  to  all  data  holdings  on  our  web  site  
  

Provide  expert  help  in  response  to  requests  

For  users  (~250,000  unique  visitors  in  FY11)  
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Active 
Lunar Reconnaissance 
Orbiter 
Mars Reconnaissance 
Orbiter 
Mars Exploration Rovers 
Mars Odyssey 
Mars Express 
MESSENGER 
Laboratory, field, and 
telescopic data 

Future 
Mars Science Laboratory 
GRAIL 

Completed Missions 
Apollo 
Mars Global Surveyor 
Lunar Prospector 
Chandrayaan-‐1 
Clementine 
LCROSS 
NEAR 
Magellan 
Mariner 9 
Mars Pathfinder 
Mars Phoenix Lander 
Viking Orbiter and 
Lander 

Archives holdings by mission 
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Geosciences Node holdings and usage 

The Geosciences Node currently has online about 
140 TB of data* in more than 290 data sets from 22 
planetary missions and Earth-‐based experiments. 
Our online holdings will continue to grow over the 
next few years. 

MRO holdings will increase by more than 1 TB per month 
LRO deliveries add more than 2 TB per month 

Our web site receives an average of about 12,000 
visits per month from over 50 countries. 
About 500 GB to 2 TB of data per month are 
downloaded from the Geosciences Node. 
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*Size  of  archives,  not  including  working  space  and  value  added  non-‐archive  products  
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Scheduled data releases 

GRAIL  
LRO  
Mars  Odyssey  
MER  
MESSENGER  
MRO  
MSL  

Q2   Q3   Q4   Q1   Q2   Q3   Q4  

2013  2012  
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Data archive life cycle 

Distribution  to  Users  

Operations  (data  production  and  delivery  to  archive)  

End  to  End  Testing  

Peer  Review  

Archive  Plans  /  Product  Design  

Data  Archive  Working  Group  (project,  instruments,  archivists)  
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Lessons  
learned  from  
archiving  
experience  
have  helped  
formulation  of  
standard  
practices  for  
interfacing  with  
missions  
related  to  
archive  
production.  
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Lesson learned #1 
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Garbage  in  =  Garbage  out  
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Lessons learned from projects 

Start planning for the data archives early in the project lifecycle. 
Archiving group and project should begin process as soon as possible 

Have an archive person from the mission (﴾Project Scientist or 
designee)﴿ to work with the lead PDS node to coordinate work across 
teams such as 

Completing ICDs (﴾Interface Control Documents)﴿ and SIS (﴾Software Interface 
Specification)﴿ documentation 
Schedules 
Delivery tests 
Action items, etc 
Archive person should be well-‐informed about mission schedules and 
milestones relevant to archive work -‐-‐ e.g. peer reviews should be done in 
time for software to be completed for an operations readiness test. 

If an organization other than the instrument teams is making data 
products (﴾e.g. mission operations center)﴿, get them involved early on 

Include these facilities in ICDs 
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Lessons learned from data archiving 

1. Good software tools are essential. 
No point having standards if there are no tools that apply them or benefit 
from them.  
 

2. Archive team must have balanced skill set 
Having PDS reps with experience in both science and archive systems is very 
helpful. Having all that plus actual experience working for a mission is ideal. 
 

3. Keep the big picture in mind and do not get bogged down in 
details.  

The big picture is how do we archive the highest quality data and make it 
easy for users to use it. This has to be explained to data providers so that 
they understand why they are being asked to adhere to standards. Curiously, 
there are some people in PDS to whom neither of these things is the highest 
priority (﴾quality data or ease of use)﴿; instead they focus all their energy on 
the third part of our charter: establishing archive standards. That is a head-‐
in-‐the-‐sand approach. 
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Lessons learned from data archiving 

4. Have mission do end-‐to-‐end delivery tests. 
It's what makes the data providers finally connect the dots.  
 

5. Expand mission archiving standard practices to individual-‐provider 
data sets. 

We have good practices for archiving mission data, but we need to develop 
a set of standard practices for individual-‐provider data sets such as 
laboratory spectra. There will be more and more of these. 
 

6. Increase leverage for getting archive work done. 
PDS does not have much leverage with missions to get the archiving work 
done. We have no carrot and no stick. It's necessary (﴾but not always 
sufficient)﴿ to have one person on each instrument team designated as the 
archive lead, AND one person at a management level designated to oversee 
the whole mission's archive.  
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System configuration 
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Geosciences services: web site 

Web site http://pds-‐geosciences.wustl.edu  
Online access to all our holdings, organized in top-‐down 
hierarchy of planet, mission, instrument, data set 
List of tools and services of interest, within and outside 
PDS 
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Geosciences services: user forum 
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Web site http://an.rsl.wustl.edu 
Concept 

Explore data products in context of mission plans and 
events, with multiple approaches for selecting and viewing 
desired data. 

Highlights 
Contains integrated data, documents, activity sequences, 
and coordinated observations. 
Available for MER, Phoenix, Apollo, and LCROSS missions. 
MER Notebook used daily by rover mission planners. 

Feedback used to make improvements.  
MSL Notebook is planned. 
Virtual Astronaut prototype for Santa Maria crater. 
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PDS Community

Archive volume components 

Archived  Data  
-‐  Standard  EDR  and  RDR  data  products  
Documentation  
-‐  Software  Interface  Specification  
-‐  Spacecraft  and  instrument  reports  
Calibration  Data  
-‐  Calibration  reports  and  data  

PDS  Archive  
Volume  

calib  

catalog  

data  

document  

index  

aareadme.txt  

errata.txt  

Archive  volume  file  structure  
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PDS Community

Archived  Data  
-‐  Standard  EDR  and  RDR  data  products  
Documentation  
-‐  Software  Interface  Specification  
-‐  Spacecraft  and  instrument  reports  
Calibration  Data  
-‐  Calibration  reports  and  data  

Science Teams PDS Community

Notebook  
PDS  Archive  
Volume  

Special  Products  
-‐  Additional  products  of  interest  
Documentation  
-‐  Daily  operations  reports  
-‐  Science  team  reports  
-‐  Historical  reports  
Resources  
-‐  Historical  mission  overview  
-‐  Science  paper  references  
-‐  Links  to  additional  resources  

Value  Added  Elements  
  
  
  
Suite  of  tools  and  data  representations  
that  enhance  archive  use  
-‐  Data  and  document  search  
-‐  Interactive  maps  
-‐  Cross  instrument  data  browsing  
-‐  Cross  mission  coordinated  observations  
-‐  Integrated  plans  /  timeline  
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Link  to  
Notebook  

Google  
Mars  

Standard  PDS  Release  



Populating the Notebook 
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PREPROCESSING 
Validate metadata 

Ingest data and documentation 
Process science team reports 

Match products to science plans 
Create thumbnails 
Create mosaic tiles 

Calculate mosaic source frame locations 
Plot spectral data 

Create search indexes 
Group related products 

NOTEBOOK WORKSPACE 

ON DEMAND PROCESSING 
Transform images (﴾JPG, ENVI)﴿ 
Perform custom searches 
Create product footprints 
Create anaglyph stereo/color composites 
Provide data access 

MISSION WORKSPACE 

Operations 
data store 

Science team 
document 

store 

Science team 
member data 

store 

TRANSFER 

Automated 
process 

Manual 
FTP 

Email Manual 
download 

End  user  

Staging 
area 

Notebook 
data store 



Navigating the Notebook 
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Mission summaries 
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Phoenix  mission  historical  overview  



Sol summaries 

IPDA | Geosciences Node Technology and Lessons Learned 23 

Opportunity  data  products  and  custom  anaglyph  



Sol summaries 
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Phoenix  product  timeline  view  



Station summaries 
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Apollo  rock  samples  



Maps 
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Spirit  rover  site  map  with  product  footprints  



Search 
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Spirit  science  report  text  search  



Additional resources 
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MER  Navigation  Camera  data  set  documentation  



Help 
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Mosaic Viewer 
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Mosaic Viewer 
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Virtual Astronaut 
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Virtual  Astronaut  with  Opportunity  at  Santa  Maria  crater.  



 

In  development:  MSL,  Spectral  
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http://an.rsl.wustl.edu  

Currently  available:  
MER,  Phoenix,  Apollo,  LCROSS  
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AN Spectral Library 
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AN Spectral Library search 
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Scan  search  results  list  
Review  sample  measurements  
Download  for  local  analysis  
  

AN Spectral Library results 
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Geosciences Services: Orbital Data Explorer 

Web site: http://ode.rsl.wustl.edu 
Concept: Search, display, and download orbital data 
integrated across instruments and missions. 
Allows integrated search by data set, product ID, latitude-‐
longitude, and time range, of both image and non-‐image 
data, located at Geosciences or other PDS nodes.  
Includes data sets from MESSENGER, MRO, Mars Express, 
Lunar Prospector, Clementine, and soon LRO. 
Identifies products from MRO coordinated observations. 
Allows browsing through archive directories. 
Displays results in a list, thumbnail images, on a map, or as 
details of individual products. 
Allows shopping-‐ -‐
plus relevant metadata and documentation in an archive 
volume structure. 
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Mars Orbital Data Explorer Snapshots 

SEARCH  for  
Products  

RETRIEVE  and  VIEW  Products  

MAP  Products  
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Mars ODE: MOLA Altimetry Query Tool 

Searches MOLA 
data base of ~700 
million altimetry 
measurements by 
location, time, or 
altitude 
Results: 

ASCII/CSV Table 
Shapefiles (﴾ArcGIS)﴿ 
Binned Images 

Similar tool will be 
available for LRO 
and MESSENGER 
data 
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ODE map search tool 
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ODE new data sets 

  Chandrayaan-1  Mini-RF  Forerunner  
  Odyssey  GRS  
  Lunar  Orbiter  Camera  
  Odyssey  THEMIS  
  Viking  Orbiter  Camera  
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ODE Venus under development 
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PDS  

Relationships among PDS services 
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Planetary  Atlas  
(IMG)   (GEO)  

Mars  3D  Add-‐On  for  
Google  Earth  

Provide  image  coordinates  
to  various  services  

View  data  footprints  in  
Google;  

look  up  data  in  ODE   Look  up  data  in  
MER  AN  

Unified  Planetary  
Coordinates  (UPC)  Database  

(IMG)  

ArcGIS  

Import  maps  into  ArcGIS  

Current  
Planned  

Orbital  Data  Explorer  
(GEO)  
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Lessons learned from interfaces 

Interface developers should do the heavy lifting. 
Make it easy and intuitive for the end user. 

Leverage existing tools and common interface paradigms. 
 

Engage your user community. 
LPSC, AGU, DPS, and similar conferences are great place to acquire 
user requests and feedback. 
Use an advisory group to get outside suggestions on priority. 
Have a forum for making announcements and interacting with user 
community. 

Keep lines of communication open between engineers and 
scientists, so the archives and subsequent tools are useful to 
the scientific community. 

Both groups think differently. 
Track web site / tool usage to see trends and what is popular 
with the user community. 
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Conclusion 

Challenges facing PDS now and in the next few 
years center upon: 

Increased number, size, and complexity of data sets to 
 

High user expectations for capabilities to navigate 
and access these data sets. 
 

The Geosciences Node is meeting these challenges 
within funding guidelines with its unique 
combination of experience and expertise. 
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