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Science Data Processing System

e L1 to L2 processing (gravity fields & orbits)

e Continuous quick-look gravity field
performance analysis

e Developed and operated by EGG-C
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History

4 studies on precise gravity field determination methods and
mission requirements

1989 - 1996

= 2 studies on scientific development of novel approaches for GOCE
data processing

2000 - 2002

= Definition of high-level architecture of Level 2 processing system
end 2001 - mid 2003

= Development, implementation and operation of GOCE Level 2
processing system

April 2004 - ...
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HPF facts

o HPF the scientific and operational gravity field modeling
and data processing of 10 European institutes

e HPF encompasses both (specialists covering the
whole range of relevant topics) as well as (for
validation and back-up) expertise

e HPF combines and (gradiometry!)
approaches for orbit and gravity field processing

« HPF system design is data processing, aiming

at the best GOCE gravity field solution

« HPF is designed, developed, implemented and operated under
with substantial

e HPF "l is Prof. R. Rummel and HPF is jointly by
IAPG/Munchen and SRON/Utrecht

« HPF groups are organized as a single entity with only
to ESA and the end-users
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High-level Processing Facility

External Data:

A

Long Term Archive| |Calibration and Monitoring Facilityj*—Payload Data System «IGS  <IERS

y Y y Y « ILRS « ECMWEF
« others

4

Central Processing Facility
Rolling Archive, De- and Encoding, XML, Aux. Data Archive, Data Distribution

3000 Scientific Pre-Processing
and External Calibration
*Gradiometer External Calibration
*Corrections for Temporal Gravity
*Data Screening and Data Gaps

4000 Orbit Determination

(kinematic and reduced dynamic)
*Rapid Science Orbits
*Precise Science Orbits

6000 Gravity Modeling

Time-wise Approach

Quick-Look and Precise Solutions:
*SST: Energy Conservation

*SGG: Semi-Anal. & Normal Equations
*Combination by Normal Equations

5000 Gravity Modeling

Direct Approach
*SST: Orbit Perturbation

7000 Gravity Modeling

Space-wise Approach

*SST: Energy Conservation
*SGG: Wiener Filtering
*Combination by fast Collocation

*SSG: Normal Equations
*Combination by Normal Equations

8000 Product Validation and Selection of Final Products
*QL-Validation of Gravity Models
*Precise Validation of Gravity Field Model and Orbits
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Orbit determination
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Solution evaluation and selection

v

L2

- Orbit comparison
- Orbit overlaps

- SLR validation
IAPG - SH comparison

- Gravity validation with orbits
FAE/A&S - Gravity validation with ground data, GPS

leveling, altimetry, SST, global models, ...
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Quick-look processing

Quality reports

QL gradients RSO QL gravity fields
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Identifier

GOCE Level 2 Products

Description

EGG_NOM_2

Externally calibrated and corrected gravity gradients in GRF (2 weeks latency)
Corrections to gravity gradients for temporal gravity variations

Flags for outliers, fill-in gravity gradients for data gaps with flags

Statistical information

EGG_TRF_2

Externally calibrated gravity gradients in Earth fixed reference frame including
error estimates for transformed gradients
Transformation parameters to Earth fixed reference frame

SST_PSO_2

GOCE precise science orbits final product
Quality report for precise orbits

EGM_GOC_2

Final GOCE Earth gravity field model as spherical harmonic series including
error estimates. Target: 1-2 cm / 1 mGal up to degree and order 200
corresponding to 100 km spatial resolution.

Grids of geoid heights, gravity anomalies and geoid slopes computed from
final GOCE Earth gravity field model including propagated error estimates
Quality report for final GOCE gravity field model

EGM_GVC_2

Variance-covariance matrix of final GOCE Earth gravity field model



L 2 Product Formats

All products available for users from PDGS archive in format.

EGG_TRF_2 | GG format (spacewise) 1 MOP

EGM_GOC_2 | ICGEM (SHQC) 1 MOP, Lmax
GRID Mission

EGM_GVC_2 | VCM format 1 MOP, Lmax
Mission
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HPF development (1/2)
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y l! m llﬂ

bix lluml

\
i
-
"’ - .‘ .
A

- Design and architecture
- Interfaces
- Formats and data flow

Nov 2005

- Full, integrated system

- Performance of algorithms,
products and systems

- Realistic test data from ESA’s
GOCE system E2E simulator

Nov 2006

- Full, integrated system

- Improved performance of
algorithms, products and systems

- More realistic test data from
ESA’s GOCE system E2E simulator




HPF development (2/2)

o Parts of the HPF system consist of (packages),
other parts have been minor or major from
existing software, and some parts have been developed

o All versions of the full HPF system have undergone the full cycle

of (algorithm and sub-system test,
test readiness review, full system test, reporting, review,
acceptance)

o« System development in compliance with relevant
reguirements

o Apart from the regular system tests, dedicated negative tests,
non-regression tests and operational performance tests have
been performed

o Version 2 has been finalized with only a minor delay of 6
months as compared to the original
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Conclusion and outlook

HPF system has been developed, implemented and tested
by the scientific under ESA contract

HPF has some :
— Multiple solution strategies, each with its own capabilities
— Extensive evaluation of the solutions
— Selection of the final models for the end users
HPF version 2 is in with the GOCE mission performance

HPF version 2 is ready to accept real GOCE data during the
starting withr L

up to 09-2007 shall be used to:

— Further improve, the system beyond the performance reguirements
by’ including certain add-on features

— Develop and test Version 3 for ultimate performance
— Study and prepare for selected failure cases

— Solidify theoretical and scientific basis of HPF in view of the
extreme performance of GOCE
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