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Overview

• Sponsors: NASA SMD PSD, SMD Partnership/Engagement, HEOMD AES

• Interactive Trek portals 
• Visualization (2D, 3D, interactive flyover, VR, 3D print)
• Analysis (Elevation profile, Lighting, Hazard, Slope, …)

• Diverse use cases
• mission planning, scientific research and public engagement

• Publicly available: Moon, Mars, Mercury , Vesta, Ceres, Titan, IcyMoons

• Under development: Earth (Water, Methane), Bennu, Ryugu, Phobos
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Trek Platform

• Discovery, Distribution and Usability – NASA big data interactive visualization and 
analytics for diverse audience

• Analytic - Allow for a user defined function to operate on Terabytes of data from 
diverse data sources

• Ultimate goal - Advance science, exploration and engagement
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Data

• High level geospatial products
• Different instruments on board of past and current missions

• Data Sets 
• Raster
• Vector
• Time Series

• Models
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Trek Schema 
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Example Trek Web Service APIs

• https://trek.nasa.gov/tiles/Moon/EQ/LRO_NAC_RockDen_20N010E_2mp

• https://trek.nasa.gov/titan/TrekServices/ws/index/eq/searchItems?facetKeys=productType&facet
Values=Spectral%20(VIMS)

• https://trek.nasa.gov/titan/TrekServices/ws/index/eq/searchItems?shape=POLYGON((-
69.2578112080948%20-81.12304536176583,36.03515557781581%20-
81.12304536176583,36.03515557781581%2077.25585793390269,-
69.2578112080948%2077.25585793390269,-69.2578112080948%20-
81.12304536176583))&&&&proj=urn:ogc:def:crs:IAU2000::60600&start=0&rows=30&facetKeys=i
nstrument&facetValues=VIMS
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PDS to Trek
• Data

• Majority of products are based on PDS data
• Download from nodes and subnodes
• Transform PDS data to GIS ready and analytics ready valued added products

• ISIS and custom scripts for georeferencing, mosaicking, color balancing
• Ames Stereo Pipeline and custom scripts for digital evaluation
• Database 

• Immediate and final products
• Enhanced metadata for geospatial search
• Tiling

• Tool Registry

• Analysis tools
• Slope, Lighting, Surface Electrostatic Potential analysis based on DEMs
• Rock, rockfall, crater detection based on image data
• Laser Reflector tool based on image metadata
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Tool example: Crater detection
• User specified area

• Select available PDS image

• Results include a table of 
crater details, an image of 
cratered detected and a 
map of crater distribution
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Trek to PDS
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Issue
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How can PDS help?

• High performance web service data service APIs 
• Based on specified geospatial location, time and various facets

• E.g., a polygon, radius given a center point, incident angle
• Enhanced information model/metadata
• Transformation to and support of GIS ready format

• Prevent broken linkage and duplication

• Data lineage 
• As required metadata
• Promote reusability and reproducibility 

• Archive Treks data in PDS?
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What can Trek offer?
An example of PSDI (Planetary Spatial Data Infrastructure)

• Discovery & Distribution

• Use 
• Interactive visualization
• Interactive analytics 
• Data processing platform on the cloud
• User defined functions

• Expertise & Tools
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Questions?
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Trek Metadata


