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Program Overview
• Naval Satellite Operations 

Center (NAVSOC)
– Point Mugu California

• Flight dynamics operations 
for Fleet Satellite (FLTSAT) 
and UHF Follow-On (UFO) 
geostationary spacecraft
– Orbit determination
– Station-keeping maneuvers
– Product generation
– COLA
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Topics

• Flight Dynamics
– Orbit Determination
– Maneuver Planning

• COLA Operations
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Why AGI Products?
• NAVSOC wanted to modernize Flight Dynamics in 

anticipation of the MUOS project
• NAVSOC has need for more accurate orbit 

determination than legacy software system to 
support activities such as close approach 
calculations
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Design Goals
• More accurate Orbit determination
• Quicker recovery after maneuvers
• Automate process
• GUI for standard workflows
• NOT ONLY a fully automated system

– User’s should be able to run manually
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Solution
• AGI software run though custom GUI based on 

workflows
– Data read from databases
– AGI software populated
– AGI software executed
– Data products generated
– Derived data written to databases



Pg 7 of 19AGI www.AppliedDefense.com www.AGI.com

OD Database
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Maneuver Database
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COLA: Collision Avoidance
• Avoid hitting other spacecraft or debris
• Operations:

– Monitoring and analyzing objects that may come too 
close or otherwise interfere with spacecraft

– Determining how close identified objects may come to a 
spacecraft

– Assessing the risk of a collision
– Planning avoidance maneuvers
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COLA: Collision Avoidance
• Response Reactions:

– Planning avoidance maneuvers such that the risk of 
collision is reduced for the current and future close 
approach events

– Assessing the risk of an avoidance maneuver
– Perform avoidance maneuver and assess new 

spacecraft trajectory
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COLA: Collision Avoidance
• Must know spacecraft orbit accurately enough to 

predict collision
• 1SPCS detects possible collision and delivers 

message and offender’s orbit to NAVSOC
• NAVSOC must verify possible collision and plan 

avoidance maneuver if needed
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COLA: Collision Avoidance
• Goals of development

– Provide new decision making tools to officers
– Integrate COLA workflow into existing STK and ODTK 

integration software
– Leverage capabilities in new STK system to provide 

decision making tools to NAVSOC:
• Realistic covariance taking into account maneuver accuracies
• STK/CAT module to provide COLA analysis
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COLA: Collision Avoidance
• Software system capabilities:

– Extract state data from system database
– Compare 1SPCS ephemeris data on NAVSOC spacecraft 

with internal data
– Calculate suggested avoidance maneuver

• Use 1SPCS propagator run from STK to propagate 
“other” object

• After maneuver planning deliver trajectory to 1SPCS



Pg 18 of 19AGI www.AppliedDefense.com www.AGI.com

Summary
• Operational in June 2007
• New GUI system created that runs AGI product 

line
– Maneuver planning with STK/Astrogator
– Orbit Determination with ODTK
– Product generation with STK
– COLA with STK/CAT
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Contact
John Carrico:  JCarrico@AppliedDefense.com

Ryan Frederic:   Ryan@AppliedDefense.com

Applied Defense Solutions, Inc.
www.AppliedDefense.com

In Maryland: In Pennsylvania:
8171 Maple Lawn Blvd   201 Exton Commons
Suite 210 Exton, PA 19341
Fulton, MD 20759 610.450.6586 (v)
301.483.4910 (v) 


