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Some milestones

2000 - PhD of Ph. Yaya on combination of space techniques for EOP and
reference system determination / GRGS

2002 — creation of the IERS Combination Research Centres (11 CRCs)

2005 — GRGS has organized routine operations of technique combination in the
framework of the IERS Combination Pilot Project (CPP)

2007 — proposal of a new WG on “Combination at the Observation Level”
within IERS at the UAW-2007

2009 — GRGS submitted 2 years of combined solutions to ITRF2008

2009 - kick-off meeting of the COL-WG (21-22 October, Warsaw)
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Charter for a Working Group on Combination at the
Observation Level

Consistency and homogeneity between techniques can be studied and clarified
more directly if they are processed together in a same run or at least with
consistent software packages and a priori models. Space geodetic technigues
have different strengths and weaknesses for recovering geodetic parameters
which makes their combination useful. But they may have also some systematic
behaviour which can easier and more efficiently be detected and reduced at the
observation level.

Its major task will be to study methods and advantages of combining
techniques at the observation level, searching for an optimal strategy to solve
for geodetic parameters. Demonstration should be based on weekly combined
SINEX files (containing unconstrained normal equations of station coordinates,
EOPs, nutation parameters and eventually quasar coordinates) from all space
geodetic techniques together. The new products resulting from these
combination procedures should be compared to the current IERS products
routinely produced.
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Declared COL participants
 AIUB: BERNESE
 DGFI: DOGS-OC/-CS + OCCAM
« GSFC: GEODYN/SOLVE
« GRGS: GINS/DYNAMO

Other potential COL participants
o JPL: GIPSY/OASIS

ESOC: NAPEOS

GFZ: EPOS

ASIl: GEODYN

Prerequisite

processing must be at the quality level of the Technique International Services
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COL Strategy
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Improving the combination approach by searching for homogeneity “at the level
of observations” in terms of :

e precision (considering systematisms and common parameters)
e resolution (considering observation densification)
e consistency (wrt modelling standard, software...)
should increase accuracy

Mutual information from the different techniques should complement and
improve global products taking advantage of strengths of each technique through
an homogeneous processing
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Combination at the NEq level vs. observation level
— with the same software handling several techniques

— with different software packages if they are well homogenized
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NEQ level Observation level

Consistent processing of the data using the same models and parameterization

Appropriate relative weighting of the techniques

Corrections to the original observations are estimated

Seitz, Thaller - Workshop on Combination on Observation Level, 21./22.10.09, Warsaw

|::> Only technique dependent parameters can be reduced for an actual
equivalence between NEq level and observation level
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Problem of EOP interpolation

Piece-wise linear Offset+Drift

2*n parameters

no continuity at boundaries

continuity constraints reduce #parameters to n+1
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Seitz, Thaller - Workshop on Combination on Observation Level, 21./22.10.09, Warsaw
AR IR A Densified piece-wise linear Polygon
0, R :.ot... 4n+1 parameters
| “.. REREE “real”continuity achieved P = 1,00 + 15,000
B EEEN R ﬁaemwmdt;dmsrbms@gmd R
Oh 6 12180h6 12180h 6 1218 Oh not distinguishable from “offset-only” in SINEX

Unified Analysis Workshop 2009 11-12 December 2009, San Francisco



Problem of epoch reference

No clear correspondence between validity intervals of daily EOPs derived for
Instance from GPS/SLR and from VLBI 24-h sessions

=> Can be avoided if higher temporal resolutions are used in the
individual contributions
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Possibility of stabilizing the adjusted series by continuity constraints:
X(tir) —X(t) =0 o
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Problem of weekly continuity
working by fortnight periods:

Week 1 Week 2 Week 3
Long term solution adjusted
1st proc. == —
xed adjusted
2nd proc.
fixed _
adjusted

3rd proc. é @

fixed
— parameters of the 1st and 2nd weeks are adjusted together

— parameters of the 1st week become definitive

— parameters adjusted in the middle of the period (with the less noise)
become the starting point of the 2nd week processing

— parameters of the 2nd and 3rd weeks are adjusted together
— parameters of the 2nd week become definitive

— parameters adjusted in the middle of the period become the starting point
of the 3rd week processing

— and soon ...
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Roadmap

1) review the approach of the various groups

and their capability to process two or more techniques.

2) establishing common processing standards

for all techniques in order to guarantee homogeneity and consistency.

3) optimizing and unifying parameterization

for instance for tropospheric parameters in order to minimize globally the degree of freedom
of the whole inverse system.

4) studying the appropriate weighting between technigues

and the use of local ties or identical satellites tracked by several techniques.

5) elaborating benchmarks

to intercompare results between groups from the same data set.

6) insuring SINEX compatibility

between techniques and with the international technique services and IERS.

7) studying stabilization methods

and looking for high temporal resolution of parameters.

8) evaluating and comparing results

to search for compatibility between groups.

9) organizing routine operations

for a new TRF realization, either in the framework of the next ITRF or as ITRF assessment.
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Actions and schedule

Benchmarks: the period chosen for establishing benchmarks is from August
10 to August 30, 2008. It includes the intensive CONTO8 VLBI period
(from 12 to 26/08/08). Combined SINEX will be delivered per week. They
could be separated per technique.

Parameters estimated: the non reduced parameter set should include EOP
(pole, UT1, nutation parameters per day and possibly drifts), station
coordinates (per week), troposphere zenith delay ZTD (per hour). In order
to reduce the size of SINEX files, troposphere parameters of non collocated
GPS stations can be previously reduced.

Schedule deadline:

30 November: list of participants to be registered on the COL forum
31 December: discussion on a priori models and parameters

28 February: delivery of SINEX

30 April: results of comparisons

Next meeting: the second COL meeting will be held during EGU meeting in
May 2010
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FORUM COMBINATION at the Observation Level

Discussion for GRGS processing
GINS/DYNAMO, Software, Formats...
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http://grgs.obspm.fr/forum/�
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Concluding remarks

 the COL-WG is starting activity, presently with 4 groups (AlIUB, DGFI,
GRGS, GSFC), still any other group is welcome

o it will focus mainly on:
- homogeneizing technigue processing
- mutualizing physical parameters between technigues (troposphere...)
- studying technique systematisms
- progressing in combination methods and strategies (weighting...)

o it will organize test processing on benchmarks

e its goal is to demonstrate the gain of this COL approach vs. actual realizations
(C04, ITRF...)
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