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Abstract. The ILRS website, http.//ilrs.gsfc.nasa.gov, is the central source of information for all
aspects of the service. The website provides information on the organization and operation of the
ILRS and descriptions of ILRS components, data, and products. Furthermore, the website provides
an entry point to the archive of these data and products available through the data centers. Links
are provided to extensive information on the ILRS network stations including performance
assessments and data quality evaluations. Descriptions of supported satellite missions (current,
future, and past) are provided to aid in station acquisition and data analysis. The website was
recently redesigned. Content was reviewed during the update process, ensuring information is
current and useful. This poster will provide specific examples of key sections, applications, and
webpages.

Introduction

The redesigned ILRS website became operational in September 2012. The poster and summary
paper reviews station and satellite performance information available through the website and
introduces the new SiteLogViewer application, used for browsing the contents of the ILRS site
logs.

ILRS Station and Satellite Performance Charts

The ILRS website provides access to reports that can be used to provide feedback to the missions
and stations on the quality and quantity of laser ranging data.

The Central Bureau generates quarterly “Performance Report Cards” and posts them on the ILRS
website (http://ilrs.gsfc.nasa.gov/network/system_performance/global report cards/index.html)
accessible through the System Performance left navigation item under the Network section of the
site. These reports provide feedback to the stations and aid data analysis by tabulating the previous
12 months of data quality, quantity, and operational compliance by station. The results include
independent assessments of station performance from several of the ILRS analysis/associate
analysis centers. The statistics are presented in two tables (one for artificial satellites and a second
for lunar reflectors), listed by station and sorted by total passes in descending order. A portion of
the satellite table is shown in Figure 1. Plots of data volume (passes, normal points, minutes of data)
and RMS (LAGEOS, Starlette, calibration) are created from this information and available on the
report card pages; examples of the plots are shown in Figures 2 and 3.
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The performance report card is divided into three tables for readability. Table 1 contains performance parameters based on data
System Performance volume, on-site processing statistics and operational compliance issues. Table 1 L contains information about Lunar Laser
Ranging during the past year. Table 2 contains performance parameters based on various Analysis Centers' rapid orbital analysis
Global Report Cards results.

Station Info Plots Below are the detailed descriptions of each column in Table 1 plots of the columns are linked in this description and in Table 1:

Daily Status Charts Column 1 is the station location name.

Real-Time Status Column 2 is the monument marker number.

Exchange (EUROStat) Column 3 is the LEO pass total during the past 12 months.

7 Day Groundirack of Column 4 fs the Lf\GEOS p.ass total during Fhe past 12 months.

Geodetic Sat Data Column 5 is the high satellite pass total during the past 12 months.

Column 6 is the pass total (i.e., all satellites) during the past 12 months.

Column 7 is the LEO NP total during the past 12 months.

Tracking Reports Column 8 is the LAGEOS NP total during the past 12 months.

Co-location Results Column 9 is the high satellite NP total during the past 12 months.
Column 10 is the NP total (i.e., all satellites) during the past 12 months.

Network and Engineering Column 11 is the total tracking minutes (i.e., all satellites) during the past 12 months. This is computed by the summation of
Working Group the number of normal points muitiplied by its bin size in minutes.

Column 12 is the average single-shot calibration RMS, in millimeters, during the last quarter.
Quick Links Column 13 is the average single-shot Starlette RMS, in millimeters, during the last quarter.
Column 14 is the average single-shot LAGEOS RMS, in millimeters, during the last quarter.

Current Network Status

> Network Map

> List of Stations The first entry in each table is for the performance baseline goal. Note: There are no baseline goals for NP data quantities, single
> Report Card shot RMS's.

> Network Status Page Additional Notes: Blanks in any columns implies either that there was no data or that there was insufficient data. Only stations that

> Status of ILRS Stations have supplied data within the last year are included in the table. The table is sorted in descending order by total passes.
Engineering/Testing

Table 1

Site Information Data Volume Data Quality
Column 1 2 3 4 5 i/ 8 9 10 11 12| 13| 14
Location Station | LEO pass |LAGEOS |High pass LEO NP |LAGEOS | High NP Total|Minutes of| Cal.| Star| LAG

Number| Tot| pass Tot Tot Total| NP Total Total| NP Data | RMS | RMS | RMS
Baseline 1000 400 100
Yarragadee 7090 10483 2134 5897 171355 21487 | 25583|218425 157054| 6.1| 8.2| 9.8
Changchun 7237 6441 890 4329 53922 5119| 12204| 71335 43175| 8.5/11.8|14.7
Mount_Stromio_2| 7825 5678 924 765 81186 7527 3724 | 92437 72552| 3.5 £ 9.0
Zimmerwald_532 | 7810 3866 787 2674 60385 11178| 11622| 83185 64258| 5.1 .5111.2
Wettzell 8834 3895 671 2719 38107 4538 9549| 52194 36930| 7.2 3[14.2
Graz 7839 3543 547 2650 64931 4831| 17311| 87073 49885 A A 5.0
Matera_MLRO 7941 3449 1575 42891 10485 6945| 60321 57123 B 5 4.1
Greenbelt 7105 4194 767 690 76333 7579 2034 | 86846 61002 - .9/10.7
Herstmonceux 7840 2804 637 1583 40252 6751 5682| 52685 40215 L 1134
Monument_Peak | 7110 3079 635 690 55059 5445 2134 62638 43404 4 17.8
Hartebeesthoek 7501 2626 710 499 40222 6784 2765| 49771 42731 B 14.0
San_Juan 7406 2014 574 946 32060 6793 6221| 45074 40883 - 8.4
Potsdam_3 7841 2268 325 242 40175 3735 2008| 45918 30505 5 12.9
Grasse_MEO 7845 1032 38393 6066 3818| 48277 32323
Arequipa 7403 2312 246 27462 1597 20059 22191 - 9.8
Shanghai_2 7821 1247 269 11099 1305 3140| 15544 10352 B 11.7
Haleakala 7119 1565 436 24470 4262 28732 26876
San_Femando 7824 1830 47 23750 189 23939 13836
Simosato 7838 1333 25666 7636 34168 40787
McDonakl 7080 1064 396 10662 3062 14511 15665
Kiev 1824 1150 10277 981 11554 9142
Katzively 1893 1130 176 19128 1997 22253 18687
Concepcion_847 | 7405 1062 272 10622 2459 13281 15534
Arkhyz 1886 583 230 4908 1338 8343 7330
Altay 1879 173 2541 6965 4690
Beijing 7249 821 10082 11937 8093
Simeiz 1873 866 10648 12562 11097
Baikonur 1887 138 1302 7444 12750
Komsomolsk 1868 60 388 3144 2122
Papeete 7124 534 158 333| 1025 8493 1347 1493| 11333 9186| 76| 8.1| 8.6
Badary 1890 704 112 56 872 7385 842 337 8564 7161 14.3|11.5
Zelenchukskya 1889 136 101 336 573 1877 875 1472 4224 3859 16.0|15.4
Rina. 1884 204 12 ANT £OR2 R1 AN23 22138 AT7144.1

Figﬁre 1. A portion of the ILRS performance Report Card for the third quarter of 2013, spanning
October 01, 2012 through September 30, 2013.
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Figure 2. An example of a plot available for the  Figure 3. The graph shows the LAGEOS RMS

quarterly ILRS report card. Here the total values for the ILRS stations during the 3™
number of passes, categorized by low, quarter of 2013.
LAGEOS, and high satellites, is shown for the
3" quarter of 2013.

To further aid analysis by station operators and users, the ILRS Central Bureau generates data plots
summarizing station performance and environmental parameters. These plots, created for each
active station in the network, are accessible through the Network section of the ILRS website
(http://ilrs.gsfc.nasa.gov/network/stations/). After selecting a station from the List of Stations in the
left navigation, the user is presented with several tabs. The “LAGEOS Performance” tab will yield
several types of plots created to summarize station performance on LAGEOS: RMS, calibration
RMS, system delay, observations per normal point, and full-rate observations per pass. For each
parameter, two plots are generated, one covering the last year and a second showing the information
from 2000 to the present.

The “Meteorological Data” tab within each station’s section of the ILRS website presents plots of
environmental parameters: temperature, humidity, and pressure; plots spanning the last year and
since 2000 are also created for this category. Examples of the graphs showing station performance
and summarizing meteorological data are shown in Figures 4 through 7.
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Figure 4. An example of performance plots Figure 5. Number of LAGEOS observations per
available for stations in the ILRS network. Here normal point for the Greenbelt MD station in
the number of full-rate observations per normal 2013 .

point for the last ten years is shown for the

Greenbelt MD station.
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Figure 6. The graph shows an example of Figure 7. The graph shows the average
statistics on tracked satellites. Here the normal temperature for the last ten years at the
point RMS for Starlette as a function of satellite Greenbelt MD station.

range for the Greenbelt MD station is shown.

The “Satellite Data Info” tab shows a table of plots providing statistics on all currently tracked
satellites as a function of time for the station; full-rate observations per normal point and normal
point rms are also computed as a function of range and time.

These plots of satellite statistics are consolidated into two other sections of the ILRS website.
LAGEOQOS performance and station meteorological data plots are listed for all stations under the
System Performance section of the site
(http://ilrs.gsfc.nasa.gov/network/system_performance/station LAGEOS and met_info.html).
Furthermore, a matrix containing plots of all stations tracking a selected mission, station vs.
mission, are accessible through the Satellite Missions section
(http://ilrs.gsfc.nasa.gov/missions/satellite_missions/index.html).

ILRS SiteLogViewer

The ILRS Central Bureau has developed a web-based application for the enhanced display and
comparison of the contents of the ILRS site logs. Through the SiteLogViewer application, users
can:

* display and browse through a complete site log, section by section
e display contents of one section for all site logs
* search the contents of one section of a site log for a specified parameter value

The SiteLogViewer application is accessible within the Networks section of the ILRS website,
under site information (http://ilrs.gsfc.nasa.gov/SiteLogViewer/). As part of their ILRS operational
compliance, stations in the ILRS network complete and update official site logs that describe the
system’s configuration, environment, and contact information. These logs are also accessible on the
individual station pages and now through the new web application, the SiteLogViewer.

The initial page of the SiteLogViewer application displays the two selection options, selecting to
view the full site log or a particular section of the site log. Figure 8 shows the resulting page for
opting to view the full site log for the station in Greenbelt MD (GODL). The page shows the
location of the selected site on a zoom-able map and a picture of the station. The bottom half of the
page lists the sections of the site log on the left and the contents of that section on the right. The
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Figure 8. An example of output from the SiteLogViewer application showing how to browse a full
site log after selecting an ILRS site of interest.

Alternatively, the user can select to view a particular section from all site logs; the results can be
further subseted by picking a field and value within the section. With this option, the user can view
the contents of a section of the ILRS site log for all stations in a scrollable display, vertically for all
sites and horizontally for fields within the selected section of the site log. The user can further
subset the information in the selected section by picking a field from a drop down list of topics. In
Figure 9, an example is shown for one portion of the ILRS site log, the “Aircraft Detection” section.
Here the user has selected the “Detection Type” field (one of the fields under the “Aircraft
Detection” section in the log). A list of the possible entries for the “Detection Type” field in that
section appears and the user selected “RADAR” to determine what sites in the network use radars

for aircraft detection.



LRS | Network | SiteLogViewer
“ || A Al @M || ®||&|| + |wsilrs.gsfc.nasa.gov, (+]

ILRS | Network | SiteLogViewer +

International Laser Ranging Service

A service of the Intemational Association of Geodesy

About ILRS Network Missions Data & Products
Network Home » Network » ILRS Site Log Viewer

List of Stations Query Results For: 11. Aircraft Detection - Detection Type - RADAR
Site Information

Site Procedures Site Name SiteLogFileName SubsectionNumber | Detection Date Additional
Type Installed Information
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1
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Figure 9. An example of output from the SiteLogViewer application showing those site logs with
entries of “RADAR” for the “Aircraft Detection” field in the “Time and Frequency Standard”
section of the site log.

The query then results in a page that lists the fields within the “Aircraft Detection” section of the
site log for only those sites specifying a radar as the method for aircraft detection. Pressing the “Get
CSV” button will create a file of these results in comma-separated values format for use in other,
e.g., spreadsheet, applications.

Future Developments

The next phase in the development of the SiteLogViewer will be to add site logs from the other
services (i.e., IDS/DORIS, IGS/GNSS, and IVS/VLBI) to the application, allowing users to choose
a technique and then browse full site logs and selected site log sections. A map-based selection
option will also be added.

Users are encouraged to provide any feedback on the SiteLogViewer application or the ILRS
website in general to: ilrs-web@]lists.nasa.gov.



