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An Orbital Behavior Analysis Toolkit for Satellite Constellations

ORBIX : ORBItal analytiX

ORBIX User Interface ORBIX : ORBItal analytiX

ORBIX Ul \ s22Abacus

1. Arc Length Distance (2= Ato| 72| #|Ah
2. Angular / Time Distance (Z=/A|Zt k0] A 4h

3. RAAN Distance (RaaN X0 7| At
4. Semi-Major Axis, Inclination, Eccentricity, Perigee,
Apogee, Orbital Period, Orbital Velocity, etc.
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ORBIX Functions ORBIX : ORBItal analytiX

ORBIX Functions \ 42Abacus

1. Coplanar Constellation Detection (52 H= HH 22N )

2.Similar Orbital Geometry Constellation Detection (SAH HE ZE QA TH)
3. Orbital Sequence Identification #Hz4 &M Z27H)

4.Maneuver Detection (7|5 2tg)

5. Hostile Maneuver Detection in LEO (Hojx 7|5 z+g)

6. Maneuver Detection in GEO

7.etc

ORBIX Functions

1. Coplanar Constellation Detection
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Coplanarity = F ( Inclination angle, RAAN, etc. )




ORBIX Functions

2. Similar Orbital Geometry Constellation Detection

Coplanar

(2) ARASE (ERG): 41896

ORBIX Functions

\®

< Case 1>

< Case 2>

Orbital Sequence Cases

Similar Geometry

3. Orbital Sequence Identification
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* Sequence Algorithm
For all satellite pairs
Check the angles & arc lengths




Maneuver Detection

4. Maneuver Detection
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Real-time Conjunction Assessment and Collision Avoidance of Satellites
for Concurrent Avoidance Negotiation with Comparative Analysis of Passive
Ranging Method and Traditional Sources

AMOS 2024 (Advanced Maui Optical and Space Surveillance Technologies Conference.
Maui, HI)
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Hugh Lewis (University of Southampton, UK)
https://www.linkedin.com/pulse/starlink-manoeuvre-update-july-2024-hugh-lewis-vgq4be/




ngagement Zone Predictor for X, where X = Payload, Weapon, Kinetic Energy, etc.)

ORBIX Functions 5. Hostile Maneuver Detection in LEO
(Hostility: BLUE is within the engagement zone of

capture_count for Zone 40420 & Satellite 52355

p_value: 0.0033
capture_count_mean_before: 0.1667
capture_count_mean_after: 2.3333
event_start_time: 2025-04-04 14:10:01

capture_count
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Timeline (by day) BLUE mnvr

capture_count for Zone 40420 & Satellite 53684

KW_stat: 8.6842
p_value: 0.0032
capture_count_mean_before: 0.2

capture_count_mean_after: 4.8333
event _sfart_time: 2025-02-23 16:28:37
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Time

capture_count for Zone 40420 & Satellite 58365

KW_stat: 4.125
p_value: 0.0423
capture_count_mean_before: 0.8333
capture_count_mean _after: 2.

5
event_start_time: 2024-12-17 13:34:41
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Introduced in AMOS 2024




6. Maneuver Detection in GEO (1/3)
( Case Study of Russian SAT Anomaly : LUCH (OLYMP) 2 w.r.t. Neighbors)

Longitude Profile in Timeline : LUCH (OLYMP) 2
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REF: Real-time Conjunction Assessment and Collision Avoidance of Satellites for Concurrent Avoidance Negotiation with Comparative Analysis
of Passive Ranging Method and Traditional Sources, AMOS 2024 (Advanced Maui Optical and Space Surveillance Technologies Conference. Maui, HI)

6. Maneuver Detection in GEO (2/3)
( Case Study of Russian SAT Anomaly : LUCH (OLYMP) 2 w.r.t. Neighbors)

Longitude Difference: LUCH (OLYMP) 2 vs Neighbors
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REF: Real-time Conjunction Assessment and Collision Avoidance of Satellites for Concurrent Avoidance Negotiation with Comparative Analysis
of Passive Ranging Method and Traditional Sources, AMOS 2024 (Advanced Maui Optical and Space Surveillance Technologies Conference. Maui, HI)




ORBIX Functions

6. Maneuver Detection in GEO (3/3)

( Case Study of Russian SAT Anomaly : LUCH (OLYMP) 2 w.r.t. Neighbors)
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REF: Real-time Conjunction Assessment and Collision Avoidance of Satellites for Concurrent Avoidance Negotiation with Comparative Analysis
of Passive Ranging Method and Traditional Sources, AMOS 2024 (Advanced Maui Optical and Space Surveillance Technologies Conference. Maui, HI)
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( Engagement Zone Predictor for X, where X = Payload, Weapon, Kinetic Energy, etc.)

Search Sateliite & Zone Time 4
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@~ Sunlit &
BLUE2
Negative Sintt Solar Phase Angle

US Space Force SDA TAP Lab ©i|A{ SpaceMap ©| 71t

Unified Data Language UDL

v UDL (Unified Data Library) Data Integration / BLUE STAQ
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ps://unitieadatalibrary.com
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3. SpaceMap 27l

SPACZMAP

Roadmap & Story Timeline Strong Connection to US DoD

PACZMAP 2023.6 2024.9 2025.3

Seed Fundraise AMOS Conference SAT SHOW, DC
2021.9 42Talks MVP 49Talks V1

SPACEMAP Founded
2023.7 2025.1 Today

Voronoi Diagram Deep Tech TIPS =
Research Center Korea Gov 42Talks Proto v

Leader Research @) ﬁm
Initiative

(NRF / Korea Gov )
2003 ~ 2026

2022
AFRL Award Il
- Optimal Collision
2016 2019 Avoidance 2024, 8
AFRL Award | &I Report to AFRL 2024.2 US SF JCO SDA TAP
- Voronoi Diagrams | 3-year AFOSR BRICC reported LA? Cohort 1V, V & VIl
- Conjunction Assess | Research Output e Sy e (15t Asian company invited)JllUS Space Force]
story
%/‘ Bas‘ic Research Innovation
®

SPACEMAP, a South Korean space tech:
Deok-Soo Kim, has developed transform|

Arlington DC/Doolittle Inst., Kirtland AFB, NM, 2019. 8 Colorado Springs, CO. Cohort IV Cohort V.
Eglin AFB, FL, 2015.10 (2024,10.29) (2025, 1.29)

heory & Algorithms deation / Proto Develop cation & Validation




US SF 2"d Contract

US SF JCO SDA TAP LAB Cohort 6
(May 29, 2025, 2" Contract)

SAT SHOW DC 2025

SATELLITE SHOW, DC, 2025
9th Annual Startup Space Competition (10 Companies)

(https://www.satshow.com/press-release-startup-space/)

2025 Competitors:

* Lee Rosen, Co- Thinkorbital * Jordan Vannitsen, Founder & CED, Odysseus
* sho Nakanose, 0, Space
* Alessandro Stal « Femi Isholg, Founder & CEO, Phemotron
* Cindy Chin, CE! ef Spoce * Noor Haj-Tami r, Avionova
ffic * Justin Hyatt, CE0, Paramium
* Douglas Deok-Soo, Benjamin McCrossen, CED, Ensemble Space
Labs

Driving Business : Inspiring Purpose ~

@\TELLITE @

(ONFERENCE & EXHIBITION ~ <ovritsmace

con h 1013, 2025

center
Activation Rate Ends E

- 3 L
SES CEO Adel al-Saleh Z/Z (cso Nihar shah &£ sPAcEmaP 3t &

Previous Winners (Zf7-2 & AFS) : TrustPoint (2024) / Magnestar (2023) / Viyoma (2022) /
AV SpaceTech and TMY Technologies (2021) / Traxyl (2020) / Eventech and Orbit Fab (2019) / LeoLabs (2018) / Astrapi Corporation (2017)




Professional Presentations
Prestigious Conferences — Oral Presentations
NASA IOC Conference AMOS Conference

AMOS 2024 (Advanced Maui Optical Space Surveillance Technologies Conference)

NASA IOC Il (intI Orbital Debris Conference) - Houston,TX, Dec 4, '23 - MauiHl, Sep 18, 24

Real-time Conjunction Assessment

AstroLibrary 7554 % B . o
and Collision Avoidance with Passive Ranging

A library for real-time conjunction assessment

and collision avoidance and Optical Measurements

~ A Comparative Analysis with Traditional Data Sources

Advanced Maui Optical and Space Surveillance Technologies Cor
SEPT 17-20, 2024
MAUI, HAWAT'I

December 4, 2023, Houston September 18, 2024, Maui

* International Conjunction Assessment workshop, Jun 2025, Toulouse, FR
« Small Satellite Conference, Aug 2025, Salt Lake City, UT

SpaceMap Vision

REUSABILITY

SpaceX reuses rockets

OrbitFab reuses satellites

SpaceMap reuses information




4. Conclusion
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Mission

SPACZMAP ,
The GoogleMays for Space
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