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Problem Statement
▪Deorbit 123 pieces of debris in ~sun-synchronous 
orbit at ~7000 km altitude for the minimum cost  
▪ J2 dynamics 
▪ Impulsive maneuvers  
▪ Time constraints  
▪Mass constraints  

▪Cost function: 
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Understanding the problem

3
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▪ How often does each debris 
cross the others’ RAAN?  

▪ Fastest: every ~1 year 
▪ Most: well beyond the 8 year 

time limit 

▪ Most debris-to-debris 
transfers only exist (cheaply) 
once or twice in the entire 
competition window 

▪ Debris transfer options are 
largely driven by RAAN drift
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Solution outline
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Building Blocks
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Building Blocks
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Stitcher
▪For the remaining debris, want to “stitch” them onto the 
existing chains 

▪Which debris to stitch where?  
▪ Have ~20 debris to stitch to ~12 existing chains 

▪ New debris rendezvous can be added anywhere in existing 
chains 

▪ Reduced problem from the original, but still too big to search 
with brute force 

▪Hard to know a priori which addition will be most 
productive 

▪Our solution: Greedy tree search with randomization, run 
many times in parallel 

▪Result from this stage: ~115-120 debris removed out of 123
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Stitcher
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Finisher
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Finisher
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Wiggler
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Wiggler
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Optimize Integrated Solution
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Propagated with 
debris dynamics

Propagated with 
numerical 
integration

  



Final Solution
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Best solution found:  
• 1150.84 MEUR 
• 17 launches 
• 123 debris 

removed
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Conclusion
▪Thank you to Dr. Dario Izzo for organizing 

▪Great learning opportunity for our team, mostly 
students  

▪We wish to thank the following for their help:  
▪Prof. Natasha Bosanac (CU Boulder) 
▪Dr. Jeffrey Parker (Advanced Space) 
▪Prof. Christoffer Heckman (CU Boulder) 

▪This work was supported in part by a NASA Space 
Technology Research Fellowship
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