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Orbital Environment

Source: European Space Agency - Space Environment Report 2025
(www.sdo.esoc.esa.int/publications/Space_Environment_Report_I9R1_20251021.pdf) 2

Evolution of number of objects in geocentric orbit by object class.

https://www.sdo.esoc.esa.int/publications/Space_Environment_Report_I9R1_20251021.pdf


Orbital Environment

Source: European Space Agency - Space Environment Report 2025
(www.sdo.esoc.esa.int/publications/Space_Environment_Report_I9R1_20251021.pdf) 3

Number of cumulative collisions in LEO in simulated scenarios of long-term 
evolution of the environment. 

https://www.sdo.esoc.esa.int/publications/Space_Environment_Report_I9R1_20251021.pdf
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OrbitZoo: Framework
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OrbitZoo: Scalability
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Time per step (in seconds) when using sequential and parallel computations, by 
the number of bodies and active forces.



OrbitZoo: Interface
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a) A system with a constellation 
of Starlink satellites.

b) A system with 3 
different Keplerian orbits.

c) A single-agent mission: 
Chase Target.

d) A multi-agent mission: 
Constellation in GEO.



OrbitZoo: Comparison
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OrbitZoo: Data Validation

Root mean square error (RMSE), in meters, for 
three groups of satellites (31 total) based on 

levels of RMSE.
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OrbitZoo: Data Validation

Root mean square error (RMSE), in meters, for 
three groups of satellites (31 total) based on 

levels of RMSE.

Residuals between OrbitZoo-propagated 
trajectories and Starlink ephemeris data for 

satellite 44744. 9
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OrbitZoo: Selected Experiments
Hohmann Manoeuver
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Agents’ decisions (𝛿) to apply thrust during a 
full episode.

L2 error between the optimal maneuver and 
Experiment 2 maneuver.



OrbitZoo: Selected Experiments
Multi-Agent Formation

1 day 2 days 3 days 4 days
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Thank you!
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