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Hypothesis:  A small, 
high performance star 
tracker could capture 
80-percent of the 
world’s market for 
satellite attitude and 
pointing sensors.  This 
technology, hardened 
to survive extreme 
radiation 
environments, could 
provide the spacecraft 
attitude and pointing 
knowledge required 
by NASA for its 
nuclear powered 
JIMO and other deep 
space missions.  

Project: STAR TRACKER TECHNOLOGY
Project description.  This project is designing, fabricating, and 
demonstrating in space a unique, high performance star tracker.  A 
star tracker senses and measures the relative position of stars to 
determine its precise orientation within the star field, and hence the 
attitude of the spacecraft to which it is attached.  This unique, dual 
field-of-view  star tracker provides very high accuracy (5 micro-
radians), attitude determination without prior knowledge, recursive 
on-orbit calibration, and a rapid stellar update rate of 10 Hz.   A 
version of this star tracker is being considered for application in the 
very high radiation fields where NASA deep space missions are 
planned. 

Project status. A space flight test of the StarNavI prototype was 
successfully completed on STS-107 in January 2003.  The 
engineering model of StarNavII, the first long duration flight version of 
the dual field-of-view product is currently being built.  The StarNavII 
Critical Design Review is scheduled for August 2003.  NASA has 
selected StarNavII to provide highly accurate pointing knowledge for 
its GIFTS EO-3 mission, scheduled for launch in the 2005/6 time 
frame.

Project site(s): The Spacecraft Technology Center (STC) at Texas 
A&M University.  Space Architect Perspective

Capability Requirements

 OBPR Organizing Questions

Organizing principles Knowns and 
unknowns

Unknown.  System level 
performance in the space 
environment.  Fully 
credible product 
performance levels 
(accuracy, speed, and 
reliability) in the real space 
environment cannot be 
established absent a long 
term space-based 
demonstration and 
validation mission.

Known. A small, high 
performance star tracker 
can satisfy a significant, 
well-defined market to 
provide pointing knowledge 
for commercial and 
government satellites. 

NASA 2003 Strategic Plan

Plans.  StarNav II.  �
Fly StarNav II in 
geosynchronous earth 
orbit on NASA’s EO-3 
mission (2005 or 06) to 
provide high accuracy 
pointing knowledge for 
the Geostationary 
Imaging Fourier 
Transform Sensor 
(GIFTS).

Horn, R. E.  Preliminary Thoughts on NASA Strategic Research

3e.  How can research 
partnerships—both market-driven and 
interagency — support national goals, 
such as contributing to economic 
growth and sustaining human capital 
in science and technology?

3. "What new 
opportunities can 
our research 
bring to enrich 
lives on earth 
and expand 
understanding of 
the laws of 
nature?"

Known. A single field-of-
view StarNav prototype 
unit flew in the cargo bay of 
the space shuttle  (STS-
107), mounted on the 
rooftop of the Spacehab 
module.  Data downloaded 
from this successful flight 
test validated the patented 
Lost-in-Space Algorithm 
(LISA) and benchmarked 
the system’s calibration 
algorithms and our optical 
assembly design 
approach. 

Capability: The star tracker will be available to provide accurate 
pointing knowledge for any space-based payload.

Available from: The Spacecraft Technology Center (STC) at Texas 
A&M University.  

4.  "What 
technology must 
we create to 
enable the next 
explorers to go 
beyond where 
we have been?"

Known. Successful 
development and flight 
demonstration of the star 
tracking sensor will establish 
baseline technology for the 
extremely radiation resistant 
star tracker required by 
NASA for its nuclear 
powered exploration 
missions. 

Importance:  This equipment provides enabling technology for star 
tracking in extremely intense radiation environments.  NASA’s 
nuclear powered planetary exploration missions will encounter 
severe radiation environments and require a reliable, high 
performance star tracker to precisely point scientific sensors and 
communication systems.  

Plans.  RadHard 
StarNav for JIMO -- 
Develop star tracker for 
NASA’s Jupiter Icy 
Moon Orbiter (JIMO) 
mission that will tolerate 
extremely high radiation 
environments. 

Requirement:  Pointing 
knowledge for deep space 
missions.  NASA’s nuclear 
powered planetary exploration 
missions will encounter severe 
radiation environments and 
require a reliable, high 
performance star tracker to 
precisely point scientific 
sensors and communication 
antennae or lasers.  

Requirement:  
environmental data.  High 
accuracy pointing 
knowledge is required by 
new space-based sensors 
(e.g., GIFTS) which will 
generate better weather 
observations and 
environmental 
measurements. 

4b)  

Goal 1.
Understand Earth's system 
and apply Earth-system 
science to improve the 
prediction of climate, weather, 
and natural hazards.

Goal 5
Explore the solar system 
and the universe 
beyond, understand the 
origin and evolution of 
life, and search for 
evidence of life 
elsewhere.

What strategic research is required 
to develop safe, efficient and 
economical in-space transportation 
for travel beyond LEO, including 
power for operations and the 
utilization of in-situ planetary 
resources?

Goal 3
Create a more secure world 
and improve the quality of life 
by investing in technologies 
and collaborating with other 
agencies, industry, and 
academia.

Goal 10
Enable revolutionary 
capabilities through new 
technology.

Goal 7
Engage the public in 
shaping and sharing the 
experience of exploration 
and discovery.

3.4*

10.6*

7.3*

* These objectives are reflected in the overall Research 
Partnership Program and thus not connected to specific 
requirements of any single research program.
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Research Partnership Centers Multiple Benefits  

Immediate applications on  Earth. The StarNav II technology will be 
manufactured by a US company and incorporated in commercial 
communication satellites built throughout the world. It could capture 80-
percent of the world’s market for satellite attitude and pointing sensors. 

Leverage NASA research funds.  
Commercial:  Broad Reach Engineering, Inc.
Government:  NASA Langley Research Center
 


