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Introduction



❑ Increase of the Active Vs. Active 
conjunctions

❑ Need for coordinate who give way

❑ Need to automate the process

Introduction



Automated decision making process



Decision Making Process (DMP)

• Define the right of way in active-active conjunctions

• Inspired by air, sea and road traffic 

• Compare unambiguous parameters to define priority

• Simple and easily automated

Rules-of-the-road

• Both satellites manoeuvre to share the CAM cost

• Communication between operators

• Coordination of the design strategy to ensure safety

• Fair and efficient

Shared Manoeuvre

• Satellite operators negotiate and agree on a 
conjunction resolution

• Communication between operators

• Needs improvement and regulation

Negotiation and Trading

Three different DMPs
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❑ Collision Risk Estimation and Automated Mitigation – CREAM

❑ Objectives:

• Automated Collision Avoidance

• Reduction of the time between Manoeuvre decision and closest approach

• Assessment of coordination strategies

• Impact of different conjunction resolution rules on the operation of 

satellites

• Definition of safe communication protocols

CREAM#3 - AutoSTM



AutoSTM – Work flow



Filtering Rules

❑ Filtering rules -> set of colection of pre-defined rules 
(Ruleset) to determine the right-of-way.

❑ Several approaches are posible. AutoSTM Platform
Administrator can enable / disable rules.

❑ Evaluated Ruleset (among others):

(*) “Analysis of strategies for active vs active collision avoidance and 
Space Traffic Management”

Author: Fausto Biondi

Advisor: Prof. Pierluigi Di Lizia (Politècnico di Milano)

Co-advisors: Diego Escobar Antón (GMV), Jorge Rubio Antón (GMV)

This analysis is not part of CREAM#3. GMV’s internal work through Master’s Thesis(*)



Filtering Rules Results - Effectiveness

(*) “Analysis of strategies for active vs active collision avoidance and Space Traffic Management”

Author: Fausto Biondi; Advisor: Prof. Pierluigi Di Lizia (Politècnico di Milano); Co-advisors: Diego Escobar Antón (GMV), Jorge 
Rubio Antón (GMV)

This analysis is not part of CREAM#3. GMV’s internal work through Master’s Thesis(*)

Best case: 
more than
90% solved



AutoSTM – Work flow

70 – 90% solved

10 – 30%?



AutoSTM – Negotiation Process Results

❑Set of dimensionless parameters
(Pi)

❑Each parameter associated to a 
weighting factor between [0, 1] 
(Wi)

❑Proposal:

▪ Rigid

▪ Flexible

❑Weights change

• Fuel consumed
• Average fuel consumption
• Deviation from design
• Cost of CAM
• Lifetime left
• Dimensionless SMA
• Dimensionless ECC
• Dimensionless INC
• Dimensionless RAAN
• Dimensionless PoC
• Dimensionless covariance

matrix

• Always you
• Always me

• Low-cost agreement
• Low-cost overall

• Selfies
• Generous
• Alter

= σ1=𝑛
𝑛 𝑃𝑖 𝑥 𝑊𝑖



AutoSTM – Negotiation
Process Results

Flexible proposal more successful than rigid proposal

Lower success: low-cost agreement with generous weigting

More tan 65% of the negotiations are solved in 1 round



Conclusions



❑ STM is key for safe space.

❑ Automation is mandatory.

❑ Clear Ruelsets are needed to implement the automation.

❑ International collaboration is a must.

Conclusions



gmv.com

Thank you

María Antonia Ramos   marian.ramos@gmv.com
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