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Previous talk by C. Noll: Role and function of the Data Centers

➢ Two redundant data centers are operating within the framework of the ILRS:

▪ CDDIS (Crustal Dynamics Data Information System) at NASA

Website: https://cddis.nasa.gov/About/Background.html

FTP server: ftp://cddis.gsfc.nasa.gov/

▪ EDC (Eurolas Data Centre) at DGFI-TUM

Website: https://edc.dgfi.tum.de/en/

FTP server: ftp://edc.dgfi.tum.de/

Data holding

https://cddis.nasa.gov/About/Background.html
ftp://cddis.gsfc.nasa.gov/
https://edc.dgfi.tum.de/en/
ftp://edc.dgfi.tum.de/
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➢ SLR observation data is provided in the Consolidated Range Data (CRD) format

➢ Historical data is currently available only in older formats, e.g. Merit-2, Merit-3, …

➢ Two kinds of observation data are provided in the CRD format: 

▪ Full-rate data → actual observation data of a station

▪ Normal Point (NP) data → “condensed range observations […] collected over several seconds 

to minutes”

➢ Satellite orbit predictions are provided in the Consolidated Predictions Format (CPF)

➢ Full-rate data and CPF predictions are the input for the generation of NPs

▪ NPs are the input for the “classical” SLR data analysis

➢ For a detailed description of the data formats, refer to 

https://ilrs.cddis.eosdis.nasa.gov/data_and_products/formats/index.html

Data formats



Deutsches Geodätisches Forschungsinstitut (DGFI-TUM) | Technische Universität München 4

The Consonidated Range Data (CRD) format

▪ ASCII-based format

…

➢ Header section

▪ Format, station, target, session/pass

➢ Configuration section

▪ System configuration

▪ Laser cofiguration – technical specifications of

the laser system (primary wavelength, nominal 

fire rate, etc.)

▪ Detector configuration, timing configuration, 

transponder configuration

▪ (Software configuration, Meteorological

instruments configuration)
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The Consolidated Range Data (CRD) format

▪ Range (full-rate data or NP data)

▪ Meteorological data, pointing angle, calibration data, 

session/pass statistics

➢ Format description:

▪ CRD v1: https://ilrs.cddis.eosdis.nasa.gov/docs/2009/crd_v1.01.pdf

▪ CRD v2 (to be used soon): https://ilrs.cddis.eosdis.nasa.gov/docs/2018/crd_v2.00h-4e.pdf

➢ Data records

https://ilrs.cddis.eosdis.nasa.gov/docs/2009/crd_v1.01.pdf
https://ilrs.cddis.eosdis.nasa.gov/docs/2018/crd_v2.00h-4e.pdf
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▪ A Normal Point (NP) is generated by averaging the full-rate data over a certain time span (‘bin 

size’)

▪ The NP bin size recommendation is satellite-dependent

▪ Range from 5 seconds (h < 500 km) to 5 minutes (h > 15 000 km)

▪ Recommendation by the ILRS Networks and Standards Standing Committee (NESC):

▪ Daytime Normal Points – minimum 6 full-rate data points per NP

▪ Night time Normal Points – minimum 3 full-rate data points per NP

What is a Normal Point?

Source: ILRS

time
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Normal Point generation – the Herstmonceux Algorithm

Example: prediction residuals for a CHAMP pass

outliers

outliers

➢ Stage 1:
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▪ Data screening: 2.5 sigma criterion for CHAMP SLR full-rate data: 7 iterations

Example: Full-rate data screening for CHAMP SLR data

Reduced full-rate 

data (fit residuals) 

as input for NP 

generation
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LAGEOS-1 data station 8834, September 2019

▪ Full rate data: 140 718 observations

▪ NP data: 311 data points

Example: NP formation for September 2019 for Wettzell Laser (8834)

exemplary LAGEOS-1 pass, station 8834

FR data vs. NP data

➢ Stage 2:
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Within the following slides, we are going to perform an exemplary workflow from full-rate data

download from a data centre to NP generation with the software orbitNP.py

➢ orbitNP.py: NP generating software by M. Wilkinson/NERC (2018) available from

https://ilrs.cddis.eosdis.nasa.gov/technology/software/orbitNP_1.0.tar.gz

➢ Step 1: Download of full-rate observation data from EDC (or CDDIS)

➢ Step 2: Download of CPF satellite orbit prediction file (if required, see next slide)

NP generation software: orbitNP.py
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Example: NP generation with orbitNP.py

Step 3: Start the software …

… either with previously downloaded

CPF orbit prediction file

… or with automatically chosen CPF 

orbit prediction file

Site: 7841 (Potsdam, Germany)

NP bin size: 120 s (LAGEOS)
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Read full-rate observation data file

Output: Information about and check of the settings ...
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Choose a pass for analysis and NP generation

…

Pass overview for the chosen station: choose pass for analysis!
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Choose a CPF orbit prediction file (if required)

If automatic CPF prediction file lookup has been selected: Choose provider!

If a specific CPF prediction file has been predefined at routine call: Info about chosen file. 

Information about the processing (applied calibration and meteorological data) …
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Iterative range data fitting and data screening

Information and statistics from the iterative fitting process …
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Result: Normal Points and analysis

Output of NPs and plot, information on applied default settings (not predefined by the user)

No. of full-rate data per NP
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Analysis plot

Plot from orbitNP.py, © M. Wilkinson/NERC (2018)

Full-rate 

data

Prediction

residuals

Fit residuals:

NPs and 

statistics
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➢ Normal Points (NPs) are a robust „condensed“ input for SLR analysis, reducing the amount of

data to process

➢ An NP is formed from full-rate data averaged over a certain mission-dependent time span

➢ However, the impact of the algorithm on the results and the „best“ algorithm to generate NPs are

subject to discussion (e.g., the data screening approach) 

➢ There are several algorithms used by the stations, i.e. not all SLR stations generate their NPs in a 

similar way

➢ All „standard“ SLR products are based on the processing of NPs

Next talk by M. Bloßfeld: Analyzing of SLR observations – what do we do with the data?

Summary and Conclusions


