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GRGS on-line tools to compare time series provided by
GRGS ACs

m time series derived from DORIS, GNSS, SLR, VLBI data

Network selection: Mapshup

Time series analysis: Plottool

GRGS ILRS AC: IGS, ILRS, IDS, IVS
http://vo.imcce.fr/slr-ac/

® main goal:

m comparisons and bias estimation in time series derived from
the techniques
m a step/tool to combine time series (CC COL/ IERS WG)

m something similar to what is provided on other ACs websites:

m JCET, ASI, ...
m but with a V.O. approach e
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Station and network selection with Mapshup

000

2/12

race



ILRS workshop, Nov 2013, Fujiyoshida, Japan, Florent.Deleflie@imcce.fr

Visualization through dedicated librairies: highcharts.com
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Highcharts.com
Example of a coordinate time series provided by IDS @ CLS, containing
additional information (here: satellite events):
http://ids-doris.org/plottool /stcd /stcdtool.php e
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Superimposition of time series, and additional information

STATISTICS:

e s = g north :

‘Station [ men | wms | Fieasiope | Period
THUB ids12wa01 oamm|  608mm|  3.02+/0.immiyear| 2002/10/06-2012/09/25
THU3 igs13wa01 13omm|  0s7mm|  498+-001mmyear| 2002/12/18.2012008/12

east :

Station [ mean | wms | Fitedsiope | Period
THUB ids12wa01 ~191.75mm 53mm| -22.79+-0.09mmyear | 2002/10/06-2012/08125
THU3 igs 13wa01 211.88mm|  066mm| -2233+-0.01mmiyear | 2002/12/16-201208/12

B — O X up:

‘Station | mean | wms [ Fittedsiope Period
THUB 10s12wa01 9383mm|  7.64mm|  6.11+-0.12mmyear| 2002/10106-2012/09125)
THUS igs13wa01 9omm|  496mm|  7.33v-0.08mmyear| 2002/12/18:2012008/12
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The Astronomical Virtual Observatory

m Virtual Observatory (VO) is an ambitious international proposal to:
m provide uniform, convenient access
m to disparate, geographically dispersed archives of
astronomical data ...
m ... using s/w which runs on the computer on the astronomer’s
desktop.

m The VO could be of interest for the geodetic community

m Existing self descriptive format based on these standards and XML: the
VO-Table.

m Astronomers using that Virtual Observatory are now organized within an
international association called the International Virtual Observatory
Alliance (IVOA): http://www.ivoa.net/.

m Mission: "Facilitate the international coordination and collaboration
necessary for the development and deployment of the tools, systems and
organizational structures necessary to enable the international utilization
of astronomical archives as an integrated and interoperating virtual ey
observatory.”
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The VOTable Data Exchange Format

Z7/12

VOTable is a XML-based format for representing astronomical catalogs
(properties of celestial objects: celestial coordinates, brightness etc.)

The VOTable has been defined in terms of XML in order to
m take advantage of computer-industry standards
m utilize standard software and tools
m Successful project in Astronomy. Why not in geodesy ?
Concerning time series:
m geodetic tables are rich in metadata
® annotation, interpretable by either computers or humans, both
the tables and the individual columns that they contain
m metadata to be preserved along with the table, features to
permit this with .vot

m VOTable is designed to describe a wide variety of physical parameters.

Description through Unified Content Descriptors (UCD)

m for an accurate description of complex data: to be used jointly with an en

external data model, such as the STC.
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UCD relevant to geodesy time series approved by IVOA

S uco Gommentaire UGD existant (oui oi nan)
utiisés en géodésie

Epme ‘time.epoch o

Systeme de Réfarence Co

‘Ascansion droila pos.eqra o
Declinaisen pos.eq.de oul
Ecart-type ascension droite stal sidev.pos.eqra oul
Ecart-type decinaison stal sldev pos.eq de oul
Coralation stat correlation oul

Orientation de Ia Terre

Coordoninas X du CIP dars 16 opere Toreslie  pos 8opp o RcEeptE SUr Tecommandation GVIGAFFT
Coordonnda ¥ du CIP dan Io repére Torresra  pos.copyp ou accepté sur recommandation GVIGAFF)
Vitesse Xdu CIP dans e repéro Temestre arith raleipos.con.m ou
VilesseY du CIP dans e repira Temestre arith rateipos. con.m ou
p0s.00p.UTmUTC ou (4c5eplé sut recommandation OVIGAFF)
Longusur du jour Ajouter une descrption dans ls VOTABLE od
<DESCRIPTION>Langth of day (K imes UT rata, whera k =
arth rateipos.cop UTIMUTG ) /DESCRIPTIONS.
Posilion X du CIP dans le repére célesie pos.aop.dX ou (accepté sur recommandation OV(GAFF}
p— ou (accepté sur recommandation OVIGAFF}
Ecart-ype Coordonnde X du CIP dans le repéra o
Teresiro statsidevpos.sop.xp
Ecarttype Coordonnée Y du CIP dans le repire o
Terresire statstdev;pos.o
Ecarbiype Vilasss X i CIP dans I ropére Torresire stal sidov ath rato1p0s.90p.3p o
Ecarttypa Vitesse' du CIP dans le repéra Tormastre. stat sidevarith rale;pos.e0p 4 ou
Ecarttype UTT-UTC Statsidev-pos.eop UTImUTC o
Ecarltype Longueur du jour stat.sidev-arih.rate:pos.eop UT1mUTE ou
‘Sustéme de Refarence Terrestre
Dos cartssianx Goordonnaes caréslennes aRocenliaues o
pos cartssian.x coordonnées cartésiennes geocentriques o
pos.cartesian x coordonndes cartésiennes gocenliques o
arith rateipos cartasian coordonnsas catésiannes géocentrigues ou
arith raleipos cartesian Goordonnaes cartésiennes asocentriaues ou
aithrate:pos cartesian 2 Goordanndes cartésiennes géocenliques b
Ecart-type posiionen X Stalsldevpos.cartssian.x
Ecarttype posiin an ¥ statsidov-pos. cartesian v
Ecarl type posiien an 2 statsidov pos.cartesian 2.
Ecarttype vlesse an X stalsidev-arih.rate:pos cartssian.x
Ecarttype viesse an ¥ Stalsidev-arih rate pos cartasian.y
Ecart ypa vitossa an 2 stat stdov-arih rate:pos cartasian.z
Vilesse en Est arih rate;pos.lopacentic.east repére cenlré sur e point (repéra lopacentriqus) ou (accepté sur recommandation OVIGAFF) Aw/
Vitesse en Nord arith rateipos icpocantric ot repire cantrs sur la point (ranére lopocentriaual ou
Vitesse verlicale aith rateipos topacentic.up tepire canlré sut lo point (rapéte laposentidue) ou ———
Ecarttype Vitesso an Ext staLsidev.arith.rate;pas topocentiic.aast o
Ecarttypa Vitesse en Nord stal.sidov-arith.rate:pos topocentric.norih o

Q/12 Ecart-type Vilesse verticale ‘stal stdev.arith.rate;pos topacentric.up oul



ILRS workshop, Nov 2013, Fujiyoshida, Japan, Florent.Deleflie@imcce.fr

Example of a VOtable file : ICRF-2

<?xml version="1.0" encoding="UTF-8" 2>
- <VOTABLE version="1.1" xmins:xsi="http:/ / www.w3.0rg/ 2001/ XMLSchema-instance" xmins="http:/ / www.ivoa.net/xml/VOTable/v1.1" xsi:schemaloca
http:/ /www.ivoa.net/xml/VOTable/v1.1">
<DESCRIPTION >\ R Astronomical Server: vizier.cfa.harvard.edu 2008-02-20T13:12
~ <DEFINITIONS>
<COOSYS ID="J2000" syste
</DEFINITIONS >
<INFO ID="Ref" name="-ref" value="VOTx12474" />
<INFO ID="MaxTuples' name="-out.max" value="50000" />
- <RESOURCE ID="yCat_51273587" name="1/A}/127/3587">
<DESCRIPTION>VLBI ICRF. II (Fey+, 2004) </DESCRIPTION>
- <TABLE ID="J_AJ_127_3587_icrf" name="1/A1/127/3587 ficrf'>
<DESCRIPTION>All ICRF positions (tables 1, 2 and 3 of the paper)</DESCRIPTION>
<-- -->
<FIELD name="_RAJ2000" ucd="pos.eq.ra;meta.main" ref="J2000" datatype="double" width="13" precision="9" unit="deg">
<DESCRIPTION>Right ascension (FK5) Equinox=]2000. (computed by VizieR, not part of the original data)</DESCRIPTION>

</DESCRIPTION>

="eq_FKS" equinox="J2000" />

</FIELD>
- <FIELD name="_DEJ2000" ucd="pos.eq.dec;meta.main" ref="J2000" datatype="double" width="13" precision
<DESCRIPTION: lination (FKS) Equi 12000. (. by VizieR, not part of the original data)</

="9" unit="deg">
DESCRIPTION:>

</FIELD>
- <FIELD name="ICRF" ucd="ID_MAIN" datatype="char" arraysize="16*">
<DESCRIPTION>ICRF designation (1) </DESCRIPTION>

- «FIELD name="n_ICRF" ucd="NOTE" datatype="char">
<DESCRIPTION>{\bf n} for new sources (table1), {\bf c} for candidate sources (table2), and {\bf r} for revised positions (table3) </DESCRIPT
<t-- -
SFIELD name="RAI2000" ucd="POS_EQ_RA_MAIN' ref="12000" datatype="char’ arraysiza="15" unit=""h:m:s"">
<DESCRIPTION >Hour of Right Ascension (J2000) </DESCRIPTION

<FIELD name="DEJ2000" ucd="POS_EQ_DEC_MAIN" ref="J2000" datatype="char" arraysize="15" unit=""d:m:s""

0/12 ESCRIPTION sDearee of Dedination (12000)</DESCRIPTIONS
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Example of a VOtable file: ILRS station coordinate time
series

wv<WOTABLE xmlng:xsi="http://www.w3.0rg/Z001/XMLSchema-instance” xmlns="http:// www.ivoa.ne
x8i:schem cation="http://www.ivoa.net/xml/voTable/vl.1 http://www.ivoa.net/xm OTable

-

fuk.ac.starlink.votable.V0TablaWriter)

¥ <RESOURCE>
¥<TABLE name="7810_ENU.dat" nrows="34 >
w<DESCRIFTION>
JUsers/fde/Downloads/7810 ENU.wor Serie temporelle de la station 7810 Wom station
position starions : m
< /DESCRIPTION=
v<FIELD datatype="double” name="DATE" ucd=
<DESCRIFPTION>Deacription</DESCRIPTION=
</FIELD>
v<FIELD datatype="double® name="E" ucd="pos.topocentric.east” unit="m">
<DESCRIFTION>Description</DESCRIPTION=
< /FIELD=>
¥<FIELD datatype="double” name="DE" ucd="stat.stdev;pos.topocentric.east” unit="m">
<DESCRIFTION>Description</DESCRIPTION=
< /FIELD>
¥<FIELD datatype="double® name="W" ucd="pos.topocentric.north” unit=
<DESCRIFTION>Description</DESCRIPTION=
10/12 bl
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What is available on http://vo.imcce.fr/slr-ac/

m GRGS AC Time series projected
into a homogeneous reference
frame: weekly Helmert
transformations w.r.t. ITRF2008

m ASCII and .vot files

m Status of the operational
solutions, and reanalyses

m Stations: SSCs, and
biases
m Additional info:
global transformation
parameters: translations,
rotations, scale
m Comparison tools between

different time series
11/12

Systéme de Reférence | Coord. Stations |  Comparaison Fichiers

wodat SLRILRS, XvZ dat

m [im [3m [6m | [N

Tcooonsonzae
2001006248405
0000752778005 0001937219085
0001603069208
0000704949525 -0.0040910875395

[—Tx morx —Tv moTY — 1z moOTZ
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Conclusions and prospects

Prototype written in French: comments welcome

All the framework already well defined

m Archiving and exploring geodetic products time series very
efficient through VO tools
m additional information can be managed with "VO-event”

® Many tools available and well-documented on the web

m Visualization tools: " TOPcat”

m UCD finder

m VOTable: automatic transformation script from and to each
common data formats

m Current up-to-date version: 1.3

m Such files can easily and automatically be built from common ASCII
files using dedicated tools, such as "stilts”.
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Thank you for your attention
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