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Simulating the Space Environment dynamics obtaining a 3D virtual 

scenario from imagery and applying A.I to create an Agent based 

on Deep Reinforcement Learning to map the Environment Transitions 

in order to develop a solution for space debris tracking.
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Design 
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Meta Reinforcement Learning

Agent for unseen scenarios  | Meta-RL to leverages experiences 

State Action Tuple

State (S):

o Represents Agent's observations both present 

and history  of past observations

o Includes positions and velocities of space 

debris, sensor data and state of the Agent

Action (A):

o Represents the agent's decision

o Increase the detection accuracy by 

increasing the map score 

Reward (R):

o Can be positive (reward +1) or negative 

(reward -1) according to the Map percentage 

in each time steps.
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Multilayer Perceptron Dimensioning 

Number, size of hidden layers  

VS 
Network capability to learn 

Learning Rate 

VS

Network Stability

Input Layers Hidden Layers Output Layers
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Simulation Constraints

Magnitude of relative distance between two 
bodies should not be less than the threshold 

value.

 ∣d∣ ≥ Dthreshold

Process and analysis of each reconstructed 3D 
frame for incoming Debris should be within the 

time limit.

 mapscore >= mapthreshold 

RL Agent successfully track the Debris, 

with high mapscore.

RL Agent fails to track debris

Simulation constraints are violated 

On the episode time-out  

Simulation Termination
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Roadmap 

Startup Initializing Production  

M1-M4 M5-M7 M8-M24 M25-M26

Closure 

Outlined Proposal

Agreements 

Partnerships 

Teaming 

BDR
 

Proposal

Business Plan

Partners 

Team 

Procurement 

Outlined CDR
 

CDR

FAT

SAT

Lab setup

Datasets

AI development

Data processing

State definition

DLR Development

State transition

Environment Map

  

Testing 

Fine tuning

Delivery 

Formalities 
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mvenanzi@urbyetorbit.it 
Thank you !
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