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Orbital Debris
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Orbital Regime

Operational Payloads
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Non-Operational
Payloads
~1,100/ 1.8
~50/0.1
~650/ 1.6
~1,800/3.4

Rocket
Bodies
~1,250/1.2
~300/1.5
~ 250/ 0.5
~1,800/3.2

Number / Mass (million kg)

Total

~3,300/3.4
~600/1.9

~1,400 /3.6

~5,300/8.9



Perspective:

Constellations
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Spatial Density Curves
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Framework for Action:
Space Operations Assurance

(SSA)
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Debris Remediation

Hypothesis Testing
& Modeling

Long-term (week = decades)

ADR wvs JCA vs JADR

(urgency vs recovery)

Examine debris growth
[Dead-on-dead analysis)

Statistical collision risk
Hazards without intent

S/C anomalies/failures
(Synergistic environ. effects)

Discover,

Monitor,
Characterize,
and Warn

Observations
& Meodeling

Mid-Term (min = month)

Discover and correlate

Catalog maintenance
{Motify operators of natural hazards)
Deterministic collision risk
(Primary: dead/dead
Support: dead/live
Backup: live/live)

Hazards with intent

Inform >

*
(STM)

Manage interactions
between space
operators and with the
space environment

Satellite Command & Control

Immediate (sec = day)

Reliability of 5/C
[deployment/mission/retira)

Operating envelope
{RF, ., etc.}
Deterministic collision risk
[Primary: live/live)
Automated decision support
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Responsive SSA”: More Accurate Conjunctions to Everyone
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This is an Experiment

* Machine Learning
* Better understanding of potential catastrophic collision events
* Creates new options to manage risk

* Examine integrating more available data
* Object characteristics and space weather

e Blockchain
* Adaptive, Multi-Path Secure Communications
e Decentralized database
* Immutable source

* Smart contracts
e Just a part of the solution...





