
The Lunar and Planetary Mapping and Modeling Project’s Solar System Trek 
Portals comprise a suite of interactive visualization and analysis tools.  Managed 
by NASA’s Solar System Exploration Research Virtual Institute (SSERVI) and 
developed at NASA’s Jet Propulsion Laboratory, these tools enable mission 
planners, planetary scientists, and engineers to access mapped data products 
from a wide range of instruments aboard a variety of past and current missions, 
for a growing number of planetary bodies. The portals include:

While originally initiated for mission planning and science, this technology has 
demonstrated great benefits for education and engagement. NASA’s Science 
Mission Directorate has designated this project as a component of its NASA 
Science Education Infrastructure. As such, these portals are available as 
resources for NASA STEM EPO programs, and to the greater EPO 
community. As new missions are planned to a variety of planetary bodies, 
these tools are facilitating the public’s understanding of the missions and 
engaging the public in the process of identifying and selecting where these 
missions will land.

As web-based toolsets, the portals do not require users to purchase or install 
any software beyond current standard web browsers. All of the portals 
provide analysis tools that facilitate the measurement and study of planetary 
terrain. They allow data products to be layered and adjusted to optimize data 
visualization. Visualizations can easily be stored and shared. The portals each 
provide for 3D visualization as well as provide users with the ability to draw 
bounding boxes around any desired terrain for generation of STL files that can 
be directed to 3D printers. Such 3D prints are valuable tools in museums, 
public exhibitions, and classrooms - notably including classrooms for the 
visually impaired. The data visualization capabilities of the portals provide 
easy access to data from NASA and other agencies, allowing students and 
the public to personally explore these destination worlds, and become 
directly engaged in current missions as well as plans for future exploration.

In addition to the web portals, the program supports additional clients, web 
services, and APIs that facilitate dissemination of planetary data to a range of 
external applications and venues. NASA challenges and hackathons are also 
providing members of the software development community opportunities to 
participate in tool development and leverage data from the portals.
 
Other destinations will follow soon. We invite the user community to provide 
suggestions and requests as the development team continues to expand the 
capabilities of these portals.

• Interactive maps, including the ability to overlay a growing range of data 
sets including topography, mineralogy, abundance of elements and 
geology, as well  as analysis tools for measuring the diameters, heights 
and depths of surface  features and more

• 3-D printer-exportable topography so users can print physical models of 
planetary surface 

• Standard keyboard gaming controls to maneuver a first-person 
visualization of  “flying” across the surface as a standard feature of the 
common Trek interface

Moon Trek
This blending of laser altimetry and gravity maps 
allows visualization of surface morphology as well 
as the now solidified, unerupted, magma beneath 
the Marius Hills volcanic field.

Vesta Trek
An area of pitted terrain north of the crater 
Marcia stands out in this visualization utilizing 
the "Clementine mineral ratio mosaic".

NASA’s Moon Trek (https://lmmp.nasa.gov) provides a web-based Portal and a suite of interactive visualization and analysis tools to enable mission planners, 
lunar scientists, and engineers to access mapped lunar data products from past and current lunar missions (http://moontrek.jpl.nasa.gov). Moon Trek 
represents a major new release that is replacing its predecessor, the Lunar Mapping and Modeling Portal (LMMP). In addition to a new name, Moon Trek 
features a new interface, and new capabilities. These include greatly improved navigation, 3D visualization, performance, and reliability. The new Moon Trek 
interface also provides compatibility with the other portals developed by NASA’s Lunar and Planetary Mapping and Modeling Project. New data products, 
tools, and capabilities will continue to be added.

Vesta Trek (https://vestatrek.jpl.nasa.gov) is a free, web-based application that provides detailed visualizations of Vesta, one of the largest asteroids in our 
solar system. NASA’s Dawn spacecraft studied Vesta from July 2011 to September 2012. Data gathered from multiple instruments aboard Dawn have been 
compiled into Vesta Trek’s user-friendly set of tools, enabling citizen scientists and students to study the asteroid’s features. 

Mars Trek (https://marstrek.jpl.nasa.gov) provides sophisticated data visualization and analysis capabilities for the surface of Mars. While the entire surface of 
Mars is covered, higher levels of resolution and greater numbers of data products are provided for special areas of interest. Enhanced coverage is provided 
for areas of past, current, and future robotic sites of operation. At the direction of NASA’s Science Mission Directorate, Mars Trek is currently being enhanced 
to support site selection and analysis for the Mars 2020 rover and the Mars Human Landing Site Selection effort. New data layers specific to Exploration 
Zones and new tools, including lighting analysis, slope analysis, crater detection, rock detection, and traverse planning, are being added.

Mars Trek
A medial moraine and flow features are easily seen 
in this CTX/MOLA view looking up the length of a 
debris-covered glacier in the northern Dichotomy 
Boundary Deuteronilus Mensae exploration zone.
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