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• Where We Are Today
• Clear & Present Dangers (with Orbital Data)
• Addressing These Dangers
• Examples

• Issues with Data Formats (CDMs)
• How to be Vigilant (Conclusions)
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Where We Are Today

• Many users still use GP data for CA
• Easy availability of data and tools to use it
• Limited access to operator ephemerides or SP data

• Limited availability
• Sheer data size/amounts, plus bandwidth, storage, processing requirements
• Operator ephemerides only available for active satellites
• Data latency

• May not trust central CA screening
• Military centers lack transparency and undermine international trust
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Clear & Present Dangers (with Orbital Data)

• SGP4 & GP data defined in the 1970s
• Efficient processing for limited CPU, storage, and bandwidth
• Accuracy not limited by simple force models but by data and fit spans

• SSN sensors designed not to overload bandwidth and ops centers
• Use EKF to fit obs and send back first/mid/last points (not as tracks)
• Sensors primarily located in North America
• Non-cooperative tracking for ALL RSOs

• SP data not fundamentally better than GP data
• Better, more flexible force models, but same obs and batch processing
• Used with eGP to fit SGP4 to SP data to produce GP catalog (linked)

• No force models for maneuvers in SGP4, SGP4-XP, or SP
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Clear & Present Dangers (with Orbital Data)

• 18 SDS does NOT use operator-provided ephemerides uploaded 
for CA screening for use in SSA
• That means GP, XP, and SP data lacks information on recent maneuvers 

that could be used to maintain track custody

• SupGP data is only available for active satellites
• Many of these problems apply to dead satellites, rocket bodies, & debris
• No SupGP data (yet) for most Chinese, Russian, Indian, or Japanese sats
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Addressing These Dangers

• SOCRATES started using operator ephemerides in 2007
• Positive IDs, no obs misassociation, with recent & planned maneuvers

• Simultaneously, CelesTrak saw the need for SupGP data
• Fit independent operator data with SGP4 to produce GP-compatible data
• Allows continued use of widely available SGP4-based tools
• Allows use of far more compact data sources and reduces latency
• Can and should be used to highlight issues with GP, XP, and SP data

• Example: Continued loss of GPS satellites following pre-announced maneuvers
• Example: Active satellites on Lost List when current SupGP data is available
• Example: Constant maneuvering of Starlink & other pLEO satellites
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Example: Lost GPS Satellite
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Example: Active Satellites on Lost List
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Example: Active Satellite on Lost List Solution
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Example: Constant maneuvering of pLEO 
satellites
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Example: Effect on Starlink Matching
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Issues with Data Formats (CDMs)

• Even if you are being screened with operator-provided 
ephemerides, there is a serious flaw in the CDM format
• CDMs ‘convert’ the ephemeris provided to produce a state vector at TCA
• They do NOT interpolate, they ‘fit’ the ephemeris, to match the force 

model, which does not not include maneuvers
• Result is that CDMs ‘smooth’ out the maneuvers, undermining the 

fundamental advantage of operator-provided ephemerides
• CDMs should use the appropriate CCSDS data format—OEM, OPM, or 

OMM provided—not ‘convert’ to yet another ‘format’
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How to be Vigilant (Conclusions)

• Do not blindly trust the quality of the orbital data used
• Always check your work—CelesTrak makes that easy

• Trust—supported by transparency & data sharing—is key
• We must encourage all satellite operators to share
• Knowing where your satellites are located won’t help you avoid close 

approaches with other’s satellites if you each have different views of 
what’s going on because you aren’t sharing

• Operational status is important, too
• Knowing which satellites can or cannot maneuver is invaluable
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One More Thing…

• We run out of 5-digit catalog numbers at 70000 not 100000
• That will likely happen before summer 2026
• Documentation for how to prepare can be found at:
• https://celestrak.org/NORAD/documentation/gp-data-formats.php

• Users need to prepare software to handle CSV or JSON formats 
since TLE format does not support 6-digit catalog numbers
• I am here all week if you have questions and we can set up a get-

together to discuss, if there is interest (see me afterwards)
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