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Introduction
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Automated decision making process
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Decision Making Process (DMP)

Effectiveness

Objectivity

DMP

Criteria

Enforceability
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Three different DMPs
Rules-of-the-road

e Define the right of way in active-active conjunctions
e Inspired by air, sea and road traffic
e Compare unambiguous parameters to define priority
e Simple and easily automated

Shared Manoeuvre

¢ Both satellites manoeuvre to share the CAM cost
e Communication between operators
e Coordination of the design strategy to ensure safety
e Fair and efficient

Negotiation and Trading

e Satellite operators negotiate and agree on a
conjunction resolution

e Communication between operators
e Needs improvement and regulation




Decision Making Process (DMP)

Three different DMPs

Rules-of-the-road

Elireaeness « Define the right of way in active-active conjunctions

e Inspired by air, sea and road traffic
e Compare unambiguous parameters to define priority
Objectivity e Simple and easily automated

DMP
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Enforceability
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CREAM#3 - AutoSTM

d Collision Risk Estimation and Automated Mitigation - CREAM

d Objectives: CREAM#3

Automated Collision Avoidance

Reduction of the time between Manoeuvre decjgfoOn and closest approach

@ssment of coordination strategies

Impact of different conjunction resolution rules on the operation of

satellites

Definition of safe communication protocols
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AutoSTM - Work flow
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Filtering Rules

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

I
Q Filtering rules -> set of colection of pre-defined rules

(Ruleset) to determine the right-of-way. Operational Status  Partially Operational > Backup > Spare >
0 Several approaches are posible. AutoSTM Platform Jpereeinsl > Eneie MEE R
Administrator can enable / disable rules. Mission Phase Design > Transit
O Evaluated Ruleset (among others): anoeuvrability Minimally Manoevrable > Manoeuvra
> Aut. COLA > Crewed
Orbit Type SSO > Polar > Equatorial > Non-polar
Main RS Op. Status > Mission Phase > Man. Level inclined
Orbit RS-1  Orbit Type > Heading Feeslig Right > Left
. . . i > Hi
Orbit RS-2  Orbit Type > Altitude Altitude e el
o o o Users Government > Civil > Commercial >
Mission RS  Mission Users > Mission Purpose Military
Asset RS Constellation > Fairness Purpose Science > EO > Nav. > Communications >

Technology > Unknown
(*) “Analysis of strategies for active vs active collision avoidance and

Space Traffic Management” Constellation Spare satellite > small constellation >
Author: Fausto Biondi mega-constellaiton
Advisor: Prof. Pierluigi Di Lizia (Politécnico di Milano) Fairness Higher > Lower

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



Filtering Rules Results - Effectiveness

This analysis is not part of CREAM#3. GMV's internal work through Master’s Thesis(™
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Author: Fausto Biondi; Advisor: Prof. Pierluigi Di Lizia (Politécnico di Milano); Co-advisors: Diego Escobar Anton (GMV), Jorge
Rubio Antén (GMV)
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AutoSTM - Negotiation Process Results

O Each parameter associated to a
weighting factor between [0, 1]
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Low-Cost Strategies

AutoSTM - Negotiation
Process Results

GMV MODEL - STRATEGIES

Flexible proposal more successful than rigid proposal
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Conclusions
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Conclusions

O STM is key for safe space.
O Automation is mandatory.

O Clear Ruelsets are needed to implement the automation.
Q International collaboration is a must.
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Thank you

Maria Antonia Ramos marian.ramos@gmyv.com
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