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1. Welcome and Introduction Wolfgang Seemüller

2. Membership Wolfgang Seemüller

3. Refraction Study Group Erricos Pavlis
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- CRD implementation status Randy Ricklefs
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CRD format status 
  13 stations are now producing CRD-formatted normal points 
  2 stations have been validated (MLRS and Zimmerwald) 
  11 stations are awaiting analyst validation 
  There are now 3-4 analysis centers participating in validation: 

ASI, DGFI, GFZ, and JCET 
  ~7 stations are submitting CRD full rate data to T2L2 experiment 
  Sample data and manual are being updated to version 1.01 to 

reflect contents of errata page 
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Current status 
  Stations sending CRD npts: 

-  1831 (Lviv) 
-  1873 (Simeiz) 
-  7080 (McDonald)  Production 
-  7237 (Changchun) 
-  7405 (Concepcion) 
-  7810 (Zimmerwald) Validated 
-  7811 (Borowiec) 
-  7821 (Shanghai) 
-  7825 (Mount Stromlo) 
-  7829 (Grasse/FTLRS) 
-  7840 (Herstmonceux) 
-  7941 (Matera) 
-  8834 (Wettzell) 

  Stations known to be in 
coding: 

-  7 MOBLAS and T systems 
-  Riga (1884) 
-  Koganei (7308) (JAXA) [ready to 

submit data?] 
-  San Fernando (7824) 
-  Potsdam (7841) 
-  FTLRS (7848) 
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CRD format implementation 
  EDC has developed web-based CRD QC software which 

stations are encouraged to use 

  Blocks of met and cal records (and other) record types must be 
handled by interpolation (crd_to_merit, etc.) 

  Have been glitches with bad content (not disallowed) getting 
through – how do we check for this? e.g., bad format version. 

  Stations should not innovate data field values not already 
available in old format, e.g. 2 digits values in “Station Epoch 
Time Scales” 
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1. CRD status 
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Satellite tracking restrictions 
  Missions using restrictions (a reminder...): 

-  Elevation: ICESat 

-  Go/no-go: ICESat, ALOS, LRO, LLR 

-  Pass segments: GP-B, ALOS 

-  Power: LRO 

  LLR go/no-go not yet implemented: A list of avoidance times 
for each reflector is distributed, often on a daily basis. 

  Survey was sent by CB to all ranging stations in January; there 
have been at least 4 reminders 

  Survey results are on the ILRS web site 
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Satellite tracking restrictions status 
  28 ILRS stations responded (plus Mark Davis for Stafford) 

  15 have automated elevation restrictions implemented 

-  9 plan to implement 
  15 have automated go/no-go implemented 

-  10 plan to implement 
  14 have automated pass segments implemented 

-  10 plan to implement 
  2 has automated power restrictions implemented 

-  11 plan to implement 
-  15 have some level of manual control of laser power or beam 

divergence. 
  Some have promised to implement certain restriction when it 

becomes necessary. 
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Backup Slides... 
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LLR Reflector Avoidance List 

# Lunar Retro Reflector Avoidance data - LOLA7 product
#
 Retro-reflectors :   Luna 21 (2), Apollo 11 (3), Apollo 14 (4), Apollo 15 (5)
# Generated Tue Sep  8 12:30:00 EDT 2009
# START = 2009-09-08T00:00:00.0 , 2009-251T00:00:00.00 ,    305640066.18
#  STOP = 2009-09-23T00:00:00.0 , 2009-266T00:00:00.00 ,    306936066.18
# EventStart    Duration   ReflectorID
2009-260-19:22:03, 46,2
2009-260-21:15:06, 41,2
2009-261-06:32:56, 30,3
2009-261-08:25:52, 45,3
2009-261-10:19:08, 20,3
2009-262-18:28:21, 47,5
2009-262-20:21:27, 42,5
2009-264-08:00:46, 22,4
2009-264-09:53:35, 47,4
2009-264-11:46:42, 36,4



Consolidation of CDDIS/EDC  
Directory Structures 

ILRS CB 
Data Formats and Procedures Working Group Meeting 

September 15, 2009 
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Background 

•  Two ILRS Operational Data Centers (ODCs): HTSI and EDC 
✦  Collect data from sub-networks 

•  Two ILRS Global Data Centers (GDCs): CDDIS and EDC 
✦  Provide backup archives of ILRS data and products 

•  Today, the data portion of the archives are not identical: 
✦  Different directory structures 
✦  Different filenaming conventions 
✦  Different file contents 

•  EDC releases data from un-validated sites 
•  CDDIS archives daily NPT files by release date; EDC archives daily files by date 

of data 

•  Questions: 
✦  Should the archives be mirrors (identical structure, identical filenaming, 

etc.)? 
✦  Do the differences provide users with options for data retrievals or do 

they confuse the user? 
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Data Flow 

EDC 

CDDIS 

HTSI 

Data 

EDC 

EDC 

HTSI 

Data 

EDC+HTSI Data 
(file type A) 

HTSI+EDC Data 
(file type B) 

HTSI Data EDC Data 

CDDIS 

Operations Center activity 

Data Center activity 

•  EDC and HTSI delivery data received in 
previous time interval (1 hour or 24 hours) 
to CDDIS 

•  CDDIS provides access to allow each 
operations center (EDC and HTSI) to access 
the other’s data 

•  EDC and HTSI merge each others files to 
create combined file (type A or type B) for 
archive 

•  EDC archives type A file  
✦  Daily file contains all data FOR a given date 
✦  May contain data that did not pass HTSI QC 

process 

•  CDDIS archives type B file 
✦  Daily file contains all data received BY a 

given date 
✦  Data has passed HTSI QC process 

•  Type A and Type B files are not identical 
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EDC and CDDIS Directory Structure 

•  SLR products: 
✦  Both CDDIS and EDC: /slr/products 

•  CPF predictions: 
✦  Both CDDIS and EDC: /slr/cpf_predicts 

•  SLR data: 
✦  Initial directories same: /slr/data/npt, /slr/data/fr 
✦  At CDDIS, ../npt and ../fr have further subdirectories by satellite 

and year 
✦  At EDC, actual data are located /slr/data/npt/qldata by satellite 

in monthly files (past years) 
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Recommendations/Discussion 

•  Operational data centers: 
✦  HTSI and EDC should use the same data screening process 

•  Global data centers: 
✦  CDDIS and EDC should have same directory structure 

•  CDDIS and EDC data holdings SHOULD be the same 
✦  Data that fail QC tests should not be released 

•  Discuss: Should GDCs have identical data archive structures to: 
✦  Aid users in switching between archives if necessary 
✦  Ensure data archives are true backups of each other 





•  Test data provided by stations: 7810, 7825, 7840, 7941, 8834 in CRD and ILRS 

NP format for the months of April to August 2009. 

•  In a first step, we generated s/w that converted the CRD data back to ILRS FR 

format, which is directly readable by our analysis s/w (GEODYN), we also used 

provided s/w from DF&P WG 

–  All quantities were converted using the IFRF precision 

–  We “extended” the IFRF to allow the same precision as CRD 

•  Both data formats used in reductions (together and separately) and residuals 

of individual ranges examined pass‐by‐pass 

"SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009
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    NO.-WTD      WTD-MEAN    WTD-RMS TYPE     CONFIGURATION 
                                          STATION      SATELLITE 
    261        0.0101        0.0131  CRD 7810  Zimm@532  7603901 
    262        0.0103        0.0132   NP 7810  Zimm@532  7603901 

     75        0.0039        0.0082  CRD 7825  Mount_St  7603901 
     92        0.0047        0.0087   NP 7825  Mount St  7603901   

    128        0.0026        0.0104  CRD 7840  Herstmon  7603901 
    128        0.0025        0.0104   NP 7840  Herstmon  7603901 

    198        0.0150        0.0156  CRD 7810  Zimm@532  9207002 
    202        0.0151        0.0157   NP 7810  Zimm@532  9207002 

     90        0.0085        0.0129  CRD 7825  Mount_St  9207002 
     84        0.0081        0.0129   NP 7825  Mount St  9207002 

     65        0.0069        0.0091  CRD 7840  Herstmon  9207002 
     70        0.0070        0.0091   NP 7840  Herstmon  9207002 

    130        0.0294        0.0314  CRD 8834  Wettzell  9207002 
    130        0.0294        0.0314   NP 8834  Wettzell  9207002 
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    NO.-WTD      WTD-MEAN   WTD-RMS  TYPE     CONFIGURATION 
                                          STATION       SATELLITE 

     24        0.0100        0.0154  CRD 7810  Zimm@532  8900103 
     24        0.0101        0.0156   NP 7810  Zimm@532  8900103 

     13        0.0103        0.0229  CRD 7825  Mount_St  8900103 
     13        0.0110        0.0220   NP 7825  Mount St  8900103 
   
     11        0.0232        0.0270  CRD 8834  Wettzell  8900103 
     11        0.0232        0.0270   NP 8834  Wettzell  8900103 

     22        0.0051        0.0101  CRD 7810  Zimm@532  8903903 
     21        0.0047        0.0099   NP 7810  Zimm@532  8903903 

      9        0.0218        0.0261  CRD 7840  Herstmon  8903903 
      9        0.0007        0.0114   NP 7840  Herstmon  8903903 

      9        0.0201        0.0220  CRD 8834  Wettzell  8903903 
      9        0.0201        0.0220   NP 8834  Wettzell  8903903 
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Record Structure 

Session Header (normal point) 
Mets Record 
Data Record for S1 and/or S2(normal point) 
(repeated) 
Mets Record 
Data Record for S1 and/or S2 (normal point) 
(repeated) 
Mets Record 
End of session Header 

Problem with Meteo Record   7825 Mt. Stromlo 

LAGEOS 2 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CRD 
h1 crd  1 2009  5 20 11 
h2       MATM 9941 77  1 10 
 QL 
99999 
7603901091407941770153200023538300000000127308100320371 
348818040000054848767888000004009607300102700520000055 
349991040000052642947630000003109608300102701440000036 

MERIT FROM CRD 
760390109140348818040000994177 1      0     0 54848767888     325320 96073001 27    0     0    0  235383     0  127  52210011100030 
760390109140349991040000994177 1      0     0 52642947630     325320 96083001 27    0     0    0  235383     0  127 144210011100030 
MERIT FROM QL 
76039010914034881804000079417701             05484876788800000405320096073001027                0023538300000000127005223011108110 
76039010914034881804000079417701             05484876788800000405320096073001027                0023538300000000127005223011108110 



11 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



12 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



"SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



14 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



15 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



16 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



17 "SLR Tracking of GNSS Constellations"  
Metsovo, Greece, September 14‐19, 2009



Validating the new 
CRD data format 
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Tests performed 

• Tested data submitted by MLRS in CRD and ILRS NP format for 

the past few months 

• We convert the CRD data back to a quasi-ILRS FR format, which 

is directly readable by our analysis s/w (GEODYN)  

–  All quantities were converted using the CRD precision 

–  Met data are used without interpolation 

DF & P WG meeting, Vienna, Austria, April 20, 2009
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CRD to ILRS FR (MERIT2) 

DF & P WG meeting, Vienna, Austria, April 20, 2009
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ILRS NP to ILRS FR-X 

DF & P WG meeting, Vienna, Austria, April 20, 2009

FR from ILRS QL NP file below: 

FR-X from CRD NP file above: 
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 LAGEOS 1 & 2 Examples 

DF & P WG meeting, Vienna, Austria, April 20, 2009
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 E-1, Starlette, & Ajisai Examples 

DF & P WG meeting, Vienna, Austria, April 20, 2009
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Summary 

DF & P WG meeting, Vienna, Austria, April 20, 2009



EDC OC Activities - CRD 

International Technical Laser Workshop on SLR 
Tracking of GNSS Constellations 

ILRS Data Formats and Procedures Working Group 
Meeting, Metsovo, Greece, Sepember 15, 2009  



CRD Status at EDC 
•  As proposed at the previous DF&P WG meeting 

in Vienna, April 2009, a Web page for checking 
of CRD files was installed (multi-pass files?) 

•  24 users/stations have an account for this new 
service 

•  14 stations send CRD data files to EDC, which 
are rigorously checked 

•  CRD files with errors are extracted, and stations 
were informed about the errors 



                           CRD data delivery to EDC OC 
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