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DoD currently tracks about 29,000 objects — the number is steadily
increasing
*  We expect over 50,000 new satellites in orbit by the year 2030

Increase in commercial launches, operations, and manned
spaceflight will impact the future space operating environment

DoD'’s priority is national space defense
Human space flight planned for the future

Space Environment becoming congested and contested
* New missions like satellite servicing, space tourism, and commercial space stations

Global concern

What is the SSA Challenge?
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How OADR supports SSA @

Space tracking data repository

Platform to promote commercial space industry collaboration

Secure data ingest to ensure data integrity measures, standards, and quality
Capability to safeguard proprietary or sensitive data

Cloud-based SSA Safety Information

Improved SSA coverage/accuracy by integrating commercial data

Orbital debris information through near-real time maneuver planning to operators
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OADR Prototype Agenda @

Design and architecture

Types of data tested

How the OADR works

Examples of SSA products

Proving Ground/Sandbox
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Defense Data

OADR Prototype Overview

Basic Space Situational
Awareness (SSA) Services
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Notional SSA Safety Process
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OADR Cloud Software Architecture

Containerized services
Scalable

Container 1

Orbit Generation

Container 3

Conjunction Display

New Container

New Capability

Container 2

Conjunction Screening

Container 4

Container Orchestration
Operating System

Computer Server Hardware

Reliable

Scale out to more data, capabilities and users by adding servers and containers
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Advantages of a Containerized Microservice Architecture @

Containers package software with libraries and operating system required to execute
* Portable to any computer

* Efficient

* Allow developers to create and deploy software applications faster

* More secure and reliable

* Avoid cloud vendor lock-in

Microservices break a complex software application into small, specialized services that
communicate over a common interface

* Can update one part of software without affecting the whole application
* More reliable
* Faster development, testing and deployment

This is the industry standard way to develop modern data systems in the cloud.
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OADR Prototype Data System ' Data Scientist
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OADR Data @

* Department of Defense SSA Data
e  Commercial SSA Data

* Fused DOD + Commercial Data Orbit Solutions
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A conjunction warning notification is similar to a hurrricane
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Hurricane Laura
Tuesday August 25, 2020

10 AM CDT Advisory 23

NWS National Hurricane Center

Current information: x
Center location 23.7 N 87.0 W
Maximum sustained wind 75 mph
Movement WNW at 16 mph

Forecast positions:

@ Tropical Cyclone Q Post/Potential TC
Sustained winds: D <39 mph

S 39-73 mph H74-110 mph M > 110 mph

Potential track area:
Day 1-3 Day 4-5

Watches: Warnings:

Hurricane Trop Stm

Il Hurricane [l Trop Stm

Current wind extent:
I Hurricane © Trop Stm

@ Analogy of conjunction warning to a hurricane
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i Satellite Probability of Collision @
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HURRICANE
EVACUATION
ROUTE

DECISION POINT: DECISION POINT:
Begin Maneuver Planning Maneuver Go / No-Go
Conjunction Identification Analysis, Risk Characterization, HIE analysis & Maneuver Maneuver Manguver
HIE Identification & Notification Planning Screening Execution
TCA- 7 Days TCA- 5.5 Days TCA- 3 Days TCA- 2 Days TCA- 1 Days TCA

6 Routine High-Interest Event / Non-Routine .
[
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Open Architecture Date Repository

Conj tion Summary

Conjunction Summeary (Probability of Conjunction vs. Time)
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Conjunction Data Message (CDM) @

ID Size (m) Type Orbit
THORAD AGENA D DEB (19423) 0.0000100 debris leo
OCO 2 (40059) 6.00 payload leo
Pc 0.0000426

Range 0.258 km
Vrel 14.7 km/s
Epoch 2021-05-06 17:26 GMT
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OADR Matches NASA Results

NASA

Total Miss Distance
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OADR Matches NASA Results

NASA

ASW Conjunction Plane
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OADR Summary l ?

Cloud based, open, scalable architecture
Allows easy, periodic technology upgrades

U

O

Meets the needs of commercial owner/operators
Provides comprehensive SSA products to the operator
Transparency will engender trust of the community

© o0

Promotes safe satellite operations
Produces comprehensive on-orbit collision notifications

° 0

Tested with real-world data from the DoD
Also tested with data from multiple sources

° 0

U

OADR output matches DoD results, validated by NASA
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