
CPF & CRD v2 Implementation

Randy Ricklefs
The University of Texas at Austin



CPF v2 Implementation Status
 There is at least one prediction provider distributing daily v2 predictions for each satellite. Only one 

regular provider (MCC) has not converted. (Their only products are LARETS predictions, which are also 
provided by DGFI, NSGF, and Peraton (.hts).)

 So far about 15 stations are verified to be using CPF v2 files, and there are probably more.

 On Oct 1, 2021, predictions providers will be allowed to cease producing CPF v1 files. This date is firm.



CRD v2 Implementation Status – Work Thus Far
 The OCs and Data Centers have been accepting and distributing CRD v2 files for about 20 months. They vet the contents of the normal point 

and full rate data for compliance with the format

 To help stations develop and test their CRD v2 files, a tool is available on the EDC website to test the content of CRD files, i.e., format and 
range of variable fields.

 Van Husson and others are checking the contents of the files for more subtle compliance issues (e.g., is the value really always -1, or should it 
be “na”; why is this field’s value always 3?)



CRD v2 Implementation Status
– Vetting Orbit Residuals

 Stations must provide CRD v1 and v2 files in parallel until files from all the stations are vetted

 The ASC will vet the stations’ normal points in batches of 10 or more stations at a time

 There are currently 9 stations that are providing CRD v2 files. Some include too few LAGEOS, LARES, and ETALON passes to 
allow validation, leaving only 5 or 6 stations that meet ASC testing criteria

 Six to eight more stations are expected to provide CRD v2 data within the next couple of months. 



CRD v2 Implementation Status
– More on Vetting Orbit Residuals

 Stations will need to provide adequate data in CRD v1 & v2 format for a meaningful 
comparison of results, especially the agreement of residuals 

 Satellites preferred are LAGEOS I & II, LARES, ETALON I & II, although Starlette, Stella, and 
Ajisai will be used if there are too few of the others

 The criteria is a minimum of 4 consecutive weeks of date – more is preferred and will be used 
if available

 The goal is to complete the conversion effort by the end of 2021, though that may be 
optimistic. 
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About Eventech

• Research
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Brief history of event timer technology
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Into the SPACE
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MPET project LSTM and SPATILIDAS projects

ESA's planetary defense mission

https://www.esa.int/Safety_Security/Hera

CTUMB project

Custom ASIC chipMulti-Purpose Event Timer Correlation Wind Lidars

2016 2017 2018 2019 2020 2021



CUTMB - Compact Universal 
Time Measurement Block
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SPATILIDAS - SPace TImer for LIDars
and Autocorrelation Sensors
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LSTM - LIDAR and altimetry 
Specialized Timing Module
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https://www.heramission.space



Back to Earth
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Current 
state of 

technology NEW classical 
two input 

(start and stop)
timer

Multi-channel 
picosecond time 
tagging system 
with amplitude 
measurements

Research 80% 
financed from 

European Regional 
Development Fund (ERDF)

Q4 
2022

Q4 
2023



The need for new terrestrial timer 
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Stages of development

1ST

• New PLL board
• PCB rework and discontinued component replacement
• Input comparator and ADC replacement with more advanced analogs
• New modern FPGA

2ND

• New user software
• USB3 as default 
• NIM/TTL automatic switching
• New calibration and gate signal generation
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The expected results 

1ST
• Improvement on precision

2ND

• increase in productivity up to 20-25 M event/sec
• improvement of the user interface 
• possibly an increase in the precision and stability
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Thank You!

CONTACTS
Eventech Ltd

Executive Project Manager

Ms. Pavels Razmajevs

Phone: +371 20385066

E-mail: p.razmajevs@eventechsite.com

Web: www.eventechsite.com
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orbitNP.py
– Forthcoming Update Matthew 

Wilkinson



OrbitNP.py



OrbitNP.py 1.1 -updates

Version 1.1
 New method for cal2mjd() and mjd2cal()

 Include option for full CRD normal point output file.

 Calculate a '50' record if not included in full-rate CRD file.

 Include input of 'System Configuration ID'.

 Adjusted method for gauss fit to front of residual distribution.

 Allow for disagreement in first epoch and H4 record.

 Gauss fit filter added.

 Include option to output final ranges in CRD format with met and 
calibration values.



OrbitNP.py 1.1 -updates

Version 1.1
 Include 1st iteration quick-pass option to prevent high density segments 

dominating pass fit.

 Station coordinates and velocities taken from an ILRS SINEX solution file

 Peak-Mean calculated using a tangent fit to a smoothed profile.

 Filtering at two levels. The first is to form normal points and 2 to include 
in the full-rate output



Peak-Mean calculated using a tangent fit



Clipping

Iterative Mean, 
2.5*sigma

Gauss Peak, 2.5*sigma

Fixed clipping from LEHM



2 Level Clipping
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