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ITRS & Internnational: | Terrestrial| Reference= System

is ageocentricsysiem coNBitihk viltA tfeTart@sMitirKal nibKoSin DdreNJ

the center of masss defined fforithewholerEatthinincliidingceceansand
atmosphere

tihe unit of length is an Slrmeter

tihe scale(tihe scalecofithesspatial coordinates) is consistent:withethecl CG
(GeogcentiiccGoafdinataihime)

its orientation was initially giventay: thesBlH orientaiiontata:984.0

the time evolution of the ofientationis ensuredhyuEsing ao-net-rotation
condlition with regards tie hofrizontal tectonicrmotions avermthe wheleaEart!

precise diefinition- see thelERS Gonventions(20] éspeciallyChapter4

the ITRSs realizetty\estimating the coordinatesandvelocitiesf a set«f
stations obseneby LBl LR GRS, SiR)yand DORIS

such TR S=realization ts|calleddnternationalterrestrialdRefereneerFrame
(ITR¥}



ITRF 0 International:| TerrestriabReferencedFrame

a set of physicabpointswithi definedD cartesiancoordinates
» this both aboverealize the/itdeal reference,systenr(iTRS)

» the tracking metworkequippedaith the nastivments of lalktechnigques
(especially BNS S) is€volyingdand theiperiod of-datalavailable inerea
with time, the ITRFdseonstantlysheing.updated

» 12realizations @fithel TRRS were:seb Up frol888 Thellatestiis e
ITRR008(adopted in2010, but IGSsswitehat: GRS-wedB32)

» more at htip//itrfre asegpigmirr

ITRE-coniains:
» cartesianstation coordinates-andvelocities/(vanancelcovariance
matrix)

» site catalogue |docalities,
»  DOMESddentifieatiomnumbers. &idiseontinuitystist

» Existingrealizations:1TRBY, ITRBO, ITRB1, ITRBZ, ITRB3, ITRD4,
ITRBS5, ITRBG, ITRB7, ITREZ000, ITR2Z00S ITRE2008
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Original reference-system-realizationicycle

GNSS,VLBI, SLR, DORIS observations

.- ¢ I """""""" > data processed on a routine basis (weekly/monthly delays)

9—I IERS technique -specific multi -year solutions
| ® |ERS multi -technique combination A ITRFyy

® |IGS GNSS combination A IGSyy A orbits (SP3)

regional GNSS observ. ' New GNSS data ? :
@=———————— [ Y LTI I TP TITI TP rrr 1—1 ________ I Reg|ona| |TRFyy denSIflcatlon
[ XTTTTTTII I r I T T TTITITT T IT T ey .‘ ______________ >
2 years from i End-users utilization: scientific campaigns,
last observations inational densifications,
} Switch GNSS orbits products, new PCV,
¢ Orbits in new reference frame A discontinuity

IERS GNSS
ITRF vy &) o %
|GS orbits
‘ ‘ (IGS yy ~ITRF yy)

EUREF (ETRF yy) {—= ©NSS
ITRF yy regional model

densification

oy



Researcbhnatititetef of GeedksyyTOppotapinhy andi Cartograpimhy

GeadhitltccODberatatyry Pecny (GOP)

—
><

=

|

@

New RF cyclée- d withire=-pracessing

GNSS,VLBI, SLR, DORIS observations

®-——----- ® 0 I """""""" » Since GNSS model change continuously processed
@ Re-processed ‘—I IERS technique -specific multi -year solutions
| ® |ERS multi -technique combination A ITRFyy

regional GNSS observ.i New GNSS data ? IGS GNSS combination A IGSyy A orbits (SP 3)

@=———————— [ E Y L LTTTTTTT I T I T T rrrr 1—I ________ I Reg|onal |TRFyy denSIflcatlon
. [ XTTTITTII I r T TTTT IT T IT T ey  r— e ——————— »
2 years from End-users utilization: scientific campaigns,
: last observations inati onal densi fications,
Advanced Switch GNSS orbits products, new PCV,
GNSS model ¢ Orbits in new reference frame A discontinuity

IERS ITRF yy GNSS ‘ IGS yy ~ ITRF yy
(TRS linear trends) “ model (TRS linear trend)

' GNSS

‘ model

ITRF yy regional GNSS <: IGS orbits ( IGS yy)
densification <: model (TRS variable in time)
(TRS linear trends)
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|GS-Reproli and1GSO8iealization-of 4TRF2008

» IGSHReprot the first homogeneaussGNSS datacpraecessingdaraduct
(Modelling: IGSONAPCV,HTRE20055 ERS2003 conventionspadditional sites; latmospher
1. RebINBOSE AS RlulioD:{1994-2067)2> dailg, fvatlyls@uficghs 0 m o don

7. We2tdzdi AsYiSs soluDofis (2bok-.Q &> ddilg ivedkily basgdon Repralssiyategies

1. 1GSddaily/iweekly-combination

4. IGSrmmultiyear solutionastithe contribution 40 11TRE2008

IGSIReprol orbit.&clockoecombinationss(usel of IGS05:+ATIRF2005 RF)

5. 1GSrReprotropospheric product estimation (use-0f dGS05 1+HTRE2005 RF)
o MIMCsladalQa cedtrys bobit@batAd&incl QIS YTIENG:8onsO 2 YV (I N
»  More details: http://acc.igs.omgenracesshiml
. ITRE2008:isbased anGNSS repswlution (@ndWEBHSLR;DORIS) witl
total IGSssolutionpernad containingeear1992009.5

»  1GS0&: derived backifrom TFRF2008 as RF densificationto,providesmore
stations andithus-more sobust Rk for the 1GS core products, and; additionally,
derived applyingsite-spegcificcorrections ffor arnew APCV 1o d@08!)

»  SinceGPS week 1632; new: I TRF2008/IGS08@nd: IGSO8RPCV files were app
in standard IGS/EURER idaily-and weekly processing

wn



http://acc.igs.org/reprocess.html
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GOP Reproi::

GPS re-processingon daily iandweeklylbasisisis
long;-term combination n
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ITRF2005/2008 dénsificationsiin Europe

Analjtic centrestres

S @AeInwINd Nd3

OPuissaooud-ay

(subn-networks)

Daily and
weekly
continuous
solutions

LAC1
LAC2

GOP

Daily and
weekly
Repro 1

solutions

LAC1
LAC2

GOwP

CRD(SNX)

-

CRD(SNX)

>

EPNIACC
BKG:

Full EPN
weekly
combi nation
7 days

CRD(SNX)

Combination of
NEQ and
discontinuities

4

Full EPN
Reprol weekly

solution
(0836 -1538)

Full EPN
Weekly solution
(1538 -1632)

CRD(SNX)

definition

ITRYyy

Combination of
NEQ and
discontinuities
definition

>

EPNC
SGO

ETRFyy
+

EPN cumulative
solutions

CRD+VEL(SNX)

Usriss

2%

CaMPp@NsNs
Canasn -

=> [emryy | &/

iy

ETRFyy
+

cummulative
solutions

CRD+VEL(SNX)
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GOP re-processing(19966-2010)

C

» Consistent uwupto-
date models
applied

P> >
< 2
b

‘Oq EVK

» Along-term
hemo
solution

» Coordinatettime

& seriesffor

o ge Ies:and
§ reference firame

> » Troposphere

b} parametersttime
§ seriesfforelimate

2 studies
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Some characteristics

1t 27d gpd 39 iterative solution ¢ enhancingpracessing sirategy

Specificiproblems causingcrashdnG@prol hastheen soelved:

B woduded Y. H>608 obXervationDrpriied ->Rirdekveut dift it IG2-ofoiks NS Y 2 S R

B @004mo Y. MUDBME seXip Whvellngtd fac@ S (1 azLd 1000kt @S e Siy 1Aal kP Fr ktOQitnZNY H K
(RINEX file correeted)

Processeddequired benchmark:cdataisetoprocessech(yean2006)
Preliminary tested-accapaldility, Of processing|fulb ERN wetwork
Ambiguity solution wsing QlEtstrategy:

Number of Integer Resolved Ambiguities in QIF
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GOP raw coordinatettime

-series
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GOP Reprod! - combination

.Q

» 15-year soluiion hhasedanweeklycsolutions

« implicitly coordinatesparametersinNEQst(othespararmeter:
pre-eliminated)

» Setup ithe cestimationcof-coofdinatesrand-velocities

« NNT mmimumceonstraint selutiondot GRD#VEL: ofatheomm
stations [w.r.t. ITREZ2005]

» 15t combination A> roughly chetk residuals;had-data: periods
» 2" combination A define discontinuitiesiincERDAVEL

» 34 combination A> select hestssevofiducial stations

» finally 17 fiducial stations for NNTCERDA+Y ELt daturridefinition

» Resulis:.coordinate antwelatity-estimatesAwithigivenrtime
periods) +cdliscantinuiiyt iable- Hdataxexclusiantables +
residual coordinatettimesseres tetesiduals iducial stations
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| Residual ivelogitytfield () (w.rtt. ITRF2005))
220 A - L pastt-gleeibupiiplift | . .
N \_

o | p-
‘%W“J 7

‘?ﬁ bﬁgﬂﬂ-’"‘ﬂa | - f’_?
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Researcbh natititatef of GeedksyyTDppgtapinhy andi Cartogapiphy

g vilocity differcnoes:
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NEU residuals-onn fiductah! stationss
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Helmernt tranformation - 3 translations [[mn] ((1%tstations)

coordinates differences:

[ 5 mm thorizontal)

= 5 jvertical)

=0
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GOP Reprail
applicationof theéresuitsiis:

testing.datunmofHEPNIcumulative solutionion
checkingcdiscontinuity tables|es
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Motivation

h\<

- EURE Serhia2010 campaign (EWRE FTWGskisbon)

A small N-Stilt: observed
A medium neiwork at the SEEuropeonly
A A eheckithedatumeofERBummulative solution (ERNC)

» BEUREREEAKOR2009-campaign

Reseaicbhnatititatef of GeedhsyyTOppotapiphy andi Cartograpinhy (W

S A significant NS tilt obsenved

‘g A large metwork extent

¢« EUREFGzech®009rcampaign

§ A insignificant NS tilt

g A large metwork, hutdlataffron220042008 processed
VIGIK ‘

February 3 -4, 2011 EUREF TWG Padua
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Observed NS tilt between recent EUREF AC weekly combinations
(or EUREF campaigns) and the EPN cumulative solution combination

GOPreprav LINRP OA RS &

WK2Y23aSyS2dzaQ

Comparing weekly coordinates | ly
i H

and coordinates and velocities

from the EPN cumulative solution |~
(EPNC1600) and EPN week 1600%':}’

Helmerttransformations:

B NEU/ XYZ (on a weekly basis)
B 3-TRA

B 3-TRA + ROT + ISCL

Datum definition assessed by:

B All common stations set afducial f
O

BLUSN)Y GA@QSt & asSts
B Solution numbers per sites applied

U3
EPNCXEUR-100NEU - week

coordinates differences
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