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Manoeuvre Decision Support System
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MDSS is a decision-support tool that reduces the decision load on satellite operators
experiencing a constant stream of Conjunction Data Messages.

MDSS provides a quantification of the urgency of a collision for satellites in operation and gives
an early warning for key decision making in collision avoidance maneuvering.

Developed in partnership with NASA CARA, our prediction models are based on real conjunctions

from real satellites.

MDSS uses a series of Gaussian Process Regression models that were trained on over 700,000

CDMs for 25 NASA satellites.
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Superior Analysis:

Prediction models are based on real
maneuvers from real satellites.

Quantifies the level of urgency when planning

a collision avoidance manoeuvre.

Provides a validated forecast of the
probability of collision (Pc) over time.
Displays the ‘trade-space’ of manoeuvre
Delta-V, timing and effect on Pc.

Advanced warning to
operators.
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Unparalleled Execution:

e Verified against 7 years of 18th
Squadron CDMs.
Demonstrated in a live operations
environment at SACT in ExoAnalytic
Solution’s OORT-DV framework.
Performed with an overall accuracy
equivalent to a trained NASA CARA
operator, giving zero false negatives.
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MDSS

Manoeuvre Decision Support System

MDSS processes a pair of Satellite operators action If required, a maneuver is executed
CDMs from an event, forecasts events that fall above a early, avoiding collision with minimal
the future evolution of Pc, certain urgency threshold. fuel expenditure.

and calculates the urgency of MDSS's maneuver. Otherwise, the event is safely ignored,
the event. saving fuel and operator bandwidth.
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Inputs: Nov 14, 16 | 12:00
e 2x sequential CDMs from same event

Nov 15, 16 | 00:00|

Outputs:

e Forecasted miss distance volatility.
e Forecasted object covariance.

Nov 15, 16 | 12:00|

e Forecasted Pc evolution (i.e. the Pc that
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will appear in future CDMs).

Nov 16, 16 | 00:00

¢ Urgency metric summarising the need
for conjunction mitigation for this event.
Nov 16, 16 | 12:00|

e Graphical display of Delta V, timing of
manoeuvre and reduction in collision risk.
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Miss distance volatility growth Typical Pc evolution over time, showing
over time - caused by uncertainty Forecasted Pc values vs. dilution (red) and robust (blue) regions.
in upcoming space weather and actual values seen in the Low Pc's in the dilution region are
mismodelling forces in orbit- following CDMs caused by a lack of information and
determination. should not be dismissed early.
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