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Background

* Goals

Improve quality of safety of flight services
Data processing
Conjunction assessment
Eliminate two-stage screening

Update and modernize underlying system architecture
Improved scalability, esp. to handle large constellations
Harmonize legacy SDC and “SDC Ops

Improve Ul usability
Simplify operations and support

* Phasing
Project splitinto three phases, all based on Apr 2022 start date



Current SDC Functional Flow
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Challenges

Doesn’t scale well Integrate SDC CA w/existing COMSPOC SSA architecture
* important for more members/satellites, esp. large * Natively scales
constellations * Handles large constellations

* Provides CDMs
* Eliminates need to compare inferior (legacy) CDMs

Screens using TLEs Screen once using best available source per object

* SPscreeningis a dependent, secondary stage * Owner data ->SP->TLE

» Potential conflicting & confusing results * May change dynamically based on data availability
Web pages slow/inefficient Modernize web page design

* Prohibitive for scanning large data sets (conjunctions,
satellites, etc)

Unable to compute collision probability Implement “synthetic” covariance
Most of the available ephemerides lack covariance Compute P,
Leverage available databases with RSO size



Project Phasing
P i —————

Single stage CA screening in COMSPOC using best ephemeris
SDC Web site modernization for scaling and usability

2a Synthetic covariance - TLE, SP & Owner ephemerides
DISCOS db for object size
True Probability (P()
CDMs generated by COMSPOC

2b P. variability
» Scale factor ranges
* Box-shaped objects
OEM ingestion

3 COMSPOC SSA Services portal
SDC 1.0 & SDC Ops interfaces retired
Updated login security (MFA)



Ephemeris Hierarchy

‘“Best”’ ephemeris selection

Select Ephemeris
source

Sufficiento/o
data available?

Set o/o as source

Sufficient SP data
available?

Set SP as source q

Set TLE as source

A 4

Notes:

« ‘sufficient’ is defined as exceeding object-specific analysis
span threshold, nominally defaulted per orbit class (GEO=6
days, non-GEO=3.5 days)

« In some cases, analysis of these sources may alter this
selection

COMSPOC

Screening duration selection

Select Screening
Duration

Both objects

perigee > 1000 Duration=7 days
km?

Duration=4 days




How much ephemeris is ‘sufficient’?

* Sufficient o/o data

minimum 7 days by default; can be modified on a per-satellite basis
Most sats in SDC use the default

« Sufficient SP data
Typically, we receive ~5 days of propagated SP ephem each day
However, we don’t always receive it every day or at the same time of day

When problems arise (i.e., gaps in SP delivery) we need to balance desire for sufficient lead time of conjunction notice
against desire to use most trust-worthy source (SP v. TLE)



SP Delivery History

SP Data
Ephemeris remaining upon next receipt
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Project Status

* User experience (Ul) has been modernized

Leveraging COMSPOC SSA services
Configurable grids

Queries

Filters

© comsroc

Main Conjunction page with Grid Layout
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New Ul - Ephemeris Page

Main Ephemeris Page with Grid Layout
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New Ul - Query & Filter

Query by Date Range
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New Ul- Grid column sort

Grid Column Sort

Grid Filter on specific column
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Project Status

* CA screening has been updated to support single-stage screening
Using hierarchy of best possible ephemeris
Replaces today’s two-stage TLE->SP screening process
Updates to SDC software have been completed/installed
Updates to COMSPOC software have been completed/installed

* SDC conjunctions still using legacy SDC as primary with COMSPOC as secondary (not distributed)

* We are ready to go live with COMSPOC primary
Targeting the week of 8 July
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Project Status - Phase 2a

» SP data will be processed to derive overlap-based covariance
Will enable true probability computations
Synthetic covariance generation currently in testing

* True probability natively computed by COMSPOC
Need to expose on SDC website/API

*» DISCOS database will be leveraged for object sizes
Improves probability assessment
DISCSO db already in use
Will implement automated periodic update (~weekly)
* CDMs will be natively generated by SDC

COMSPOC natively produces these
Need to expose them on SDC website/API

© comsproc



Updated SDC (phase 1 & 2) - Functional Flow

TLE DATA

18th SPDS / USG Space Data

(under SSA Data Sharing): COMSPOC ops

e 18SPDS TLEs

* 18SPDS SP ephemerides SDC Ops (SP Data)
e 18SPDS CDMs

Synthetic
covariance
generation

SP DATA

SDA Members

Operator-contributed maneuver plans n SDA
and ephemerides with maneuver plans S Member
“baked in” > Sat list SSAd/b
* Operator fleet spacecraft g Ephemeris I
ephemerides o Conversion
Launch/early orbit phase g (sbc q.
ephemerides — Ewp?nedrzfvr;s D YT
Maneuver plans 2 service) - CA Jobs
Tracking data (optional) o l SDC Queue
2— by Group

CA JoB

SDCCA
Service

(owner)
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Phase 3 (Final) Functional Flow
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18th SPDS / USG Space Data
(under SSA Data Sharing):

e 18SPDS TLEs

e 18SPDS SP ephemerides

e 18SPDS CDMs

SDA Members
Operator-contributed maneuver plans
and ephemerides with maneuver plans
“baked in”
Operator fleet spacecraft
ephemerides
Launch/early orbit phase
ephemerides
Maneuver plans
Tracking data (optional)

* Operator ephemerides
* Operator maneuver plans

SDC Processing

SP covariance estimation
Multi-point CDM comparison
Quality control

Ephemeris comparison &
characterization

SSA SW Suite

* Safety of Flight (CA)
screening
* CDM generation

Safety of Flight results w/true
Pc

CDM Analyses

Ephemeris comparison &
characterization reports



Project Timeline

* Phase 1 - July 2024
Scalable CA computations (in COMSPOC)
Single-stage screening w/ best ephemeris
Existing SDC website improved for scalability

* Phase 2a - October 2024

Overlap-based SP covariance
DISCOS database for object sizes
CDM generation

* Phase 2b - December 2024

Scale factor and box-shaped objects supported
OEM ingestion

* Phase 3 - February 2025

Revised web site using COMSPOC SSA services portal
MFA login security
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