
USGS Astrogeology 

Trent Hare (thare@usgs.gov), March 2013 – LPSC 44 

(Team: Scott  Akins,  Bob Sucharski,  Janet Richie,  Mark Bailen,  Jordan Shute,  Jeff  Anderson) 



POW will provide users with calibrated cartographic images that can be used for 
geologic mapping, analysis in a GIS, change detection, merging of dissimilar 
instrument images, and use in a host of other scientific applications (e.g., ArcMAP, 
QGIS, ENVI, Matlab, JMARS, etc.).  

POW Overview 

Not unique – grew from ideas like Map-a-
Planet and ASU’sTHMPROC 



LRO MiniRF Level 1 Projected onto sphere Projected onto DEM 

Why Do We Need POW? 
• Analysis of surficial features should be on calibrated and 
geometrically corrected data.  

• Many users do not have the time to learn how to use ISIS 

•  These same users do have a use for map projected PDS images in 
file formats that work in their preferred research tools or for figures in 
abstracts and papers. 

LRO MiniRF Level 1 Projected onto sphere Projected onto DEM 



Supported Instruments (current) 
• Odyssey THEMIS IR 
• Mariner 10 VID A 
• Mariner 10 VID B 
• Mars Express HRSC 
• Mars Global Surveyor MOC-NA 
• Mars Global Surveyor MOC-WA 
• Mars Reconnaissance Orbiter CTX 
• Viking VIS 1A 
• Viking VIS 1B 
• Viking VIS 2A 
• Viking VIS 2B 
• Voyager NAC 1 
• Voyager WAC 1 
• Voyager NAC 2 
• Voyager WAC 2 

• Clementine HIRES 
• Clementine NIR 
• Clementine UV/VIS 
• Messenger MDIS-NAC 
• Messenger MDIS-WAC 
• Cassini ISSNA 
• Cassini ISSWA 
• Galileo Orbiter SSI 

Support currently depends on ISIS3 



Integrated Tools 
ISIS3 - Integrated Software for Imagers and Spectrometers (version 3) 
is an image processing software package. Manipulates imagery 
(using SPICE and created camera models) for planetary missions. 
 
PILOT and UPC – The Planetary Image LOcator Tool is a web based 
search tool for the Unified Planetary Coordinate (UPC) database of 
the Planetary Data System. PILOT features SPICE-corrected image 
locations and searching capabilities using a navigable map, user 
selectable image constraints (e.g., incidence angle, solar longitude, 
pixel resolution and phase angle), and facilitates bulk downloads 
and/or image processing using POW. 
 
GDAL – Geospatial Data Abstraction Library is used for conversion 
from ISIS (version 3) format to GeoTiff, GeoJpeg2000, Jpeg, and PNG. 
Conversion to PDS (compatible) format is handled by ISIS. 
 



How to Select Images to Process 
Users will be able to select  a set of up to 50 
image files (at one run) to be map projected 
either through:  

 
• Searches from PILOT (http://pilot.wr.usgs.gov) 

 
• Eventually browsing the PDS Imaging Node 

holdings at the USGS (http://pdsimage.wr.usgs.gov)  

http://pilot.wr.usgs.gov/
http://pdsimage.wr.usgs.gov/


PILOT 
The Planetary Image Locator Tool (PILOT) is a web-based interface 
that provides a robust search interface for several Planetary Data 
System (PDS) image catalogs available from the Unified Planetary 
Coordinates (UPC) database. 

The PILOT interface complements other PDS data search tools and many 
mission supported tools 
 
e.g. 
• PDS Imaging Node’s Planetary Image Atlas,  

• http://pds-imaging.jpl.nasa.gov/search 
• PDS Geosciences Node’s Orbital Data Explorer,  

• http://ode.rsl.wustl.edu/  

http://pds-imaging.jpl.nasa.gov/search
http://ode.rsl.wustl.edu/


PILOT - Walkthrough 
1. Select Supported Body  



PILOT - Walkthrough 
2. Select Instrument    --   (CTX) 

CTX 



PILOT - Walkthrough 
3. Use wrench (advanced tab) to constrain images 

parameter 
histograms  



PILOT - Walkthrough 
4. Use map polygon to constrain images 

SEARCH 



PILOT - Walkthrough 
5. Select and interact with images 



PILOT - Walkthrough 
6. Select download script or process in POW 

Download or 
Process in POW 



POW – Submission Walkthrough 
Listed Images 



POW – Submission Walkthrough 
Name the job 



POW – Submission Walkthrough 
Output Resolution (optional) --  Chose Bands (single, RGB, ALL) 



POW – Submission Walkthrough 
Choose projection 



POW – Submission Walkthrough 
Choose Download Format and Stretch 



POW – Created Products 
Users will receive an e-mail notification and can access the generated 
products through the POW web site. These products include:  
• A .zip archive of all the files created  
• Individual download links for the image products, GIS headers, and other 

supporting data files 
• A text document which:  

• Identifies any errors which occurred  
• Lists the ISIS3/GDAL commands which were used to create the 

products.  

* Allows user to learn ISIS using POW recommended workflows. 



POW – How Does it Work? 



POW – How Products are Created 



• Use case “Wizards” for GIS users, ISIS 
users, Matlab, etc. 

• Non-linear stretches 

• Multi-image tone matching 

• Automated image registration 

• Mosaic creation 

 
 

Planned Future Add-ons 
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