
Main GV Input Panel
Main GV input screen. All of the GV input parameters are 
controlled by the panel on the left.

You can use GV now!
GV is available for use by the community at http://soc.boulder.swri.edu/nhgv .
Please contact Henry Throop (throop@boulder.swri.edu) about using GV for 
new or additional missions.

Abstract: GV (Geometry Visualizer) is a web-based program for planning spacecraft observations.  GV is the primary planning tool used by the New Horizons 
science team to plan the encounter with Pluto.  

GV creates accurate 3D images and movies showing the position of planets, satellites, and stars as seen from a observer on a spacecraft or other body. NAIF 
SPICE routines are used throughout for accurate calculations of all geometry.  GV includes 3D rendering of all planetary bodies, lon/lat grids, ground tracks, albedo 
maps, stellar types and positions from HD and Tycho-2 catalogs, and spacecraft FOVs.  It generates still images, movies, and geometric data tables.  

GV is accessed through an easy-to-use and flexible web interface.  The interface allows for uniform use from any computer and assures that all users are 
accessing up-to-date versions of the code and kernel libraries. Compared with existing planning tools, GV is often simpler, faster, lower-cost, and more flexible.

GV was developed at SwRI to support the New Horizons mission to Pluto.  It has been subsequently expanded to support multiple other missions in flight or under 
development, including Cassini, Messenger, Rosetta, LRO, and Juno.  The system can be used to plan Earth-based observations such as occultations to high 
precision, and was used by the public to help plan ʻKodak Moment' observations of the Pluto system from New Horizons.

Time Sequences
This plot shows the Pluto-Charon system from the viewpoint of the 
inbound New Horizons spacecraft. Over the course of 1 month, 
both objects increase in size and orbit the Pluto barycenter.

Star Catalogs
GV includes the complete HD and Tycho-2 star 
catalogs. Stellar types, magnitudes, and 
precessed positions are available.

Planetary & Stellar Data 
Tables
GV can generate extensive data tables which can be exported for use in 
other applications. Here shown are tables for the FOV positions, nearby 
stars, and planetary angles and positions.

Instrument FOVs
GV plots the FOVs for any selected remote sensing instruments, such 
as the New Horizons instruments shown here. The FOV definitions are 
read directly from their SPICE kernel files for accuracy.

Who is using GV?
• New Horizons Science Team

• GV is being used by the NH Science Team as the main planning tool for the Pluto encounter.
• New Horizons EPO

• GV was used by the public to help plan ʻKodak Momentʼ observations of the Pluto system.
• Lunar Reconaissance Orbiter
• Rosetta
• MESSENGER
• Juno
• Ground-based observers

Image Mosaics
GV can be used for sandboxing complex 
imaging mosaics, such as planned at the Pluto 
encounter. The grey region shows the 
uncertainty in Plutoʼs observed position.
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Simple Web Interface
All of the GV input parameters are controlled by the panel on 
the left. Here the Moon is plotted, as seen from LRO, along with 
all HD O/B stars with Mv < 7.

Features of GV
• Built on SPICE framework allowing for accurate positions and 

geometry for planets, satellites, and spacecraft
• Integration with HD and Tycho-2 star catalogs, including 

positions, magnitudes, and stellar types
• Simple web interface
• Accurate FOVs for remote sensing instruments
• Wireframe images showing position grids and surface lighting
• Albedo and surface composition maps
• Easy generation of both images and movies
• Lookup of actual spacecraft orientation and pointing from SPICE  

C-Kernels
• Output of all data in graphical and table format
• Flexible input and output coordinates, including both J2000 

celestial and ecliptic systems
• Cartesian or spherical projection of sky coordinates.
• Light-time corrections for all computations
• Rapid generation of tables of geometric parameters (distance, 

phase angle, etc.) over a time interval
• Display of Jovian aurora and satellite flux footprints

Planetary Positions
GV uses SPICE to calculate planet, satellite, and 
spacecraft positions accurately. New bodies such as 
comets and asteroids are readily added.
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