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Introduction MPEF Architecture
The Next-generation Gravity Mission (NGGM) is planned to constitute the External Data
inclined pair of the double-pair Bender-type constellation MAGIC. In the PR LS
frame of the ESA Mission Performance Evaluation Study an MPEF
NGGM/MAGIC end-to-end mission simulator from product Level 0 to
Level 3 will be defined and implemented, representing a first prototype for NEMPES cSENILES
: L0 - L1a < > -« > L1b —L2a
an operational NGGM and MAGIC ground processor by a European NEMPES ACC.LTI.STR Orbits@TUD TUG, AIUB
consortium of 10 partner institutions. Breadboard
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The Mission Performance Evaluation Framework (MPEF) is composed by o a9 e
the NGGM End-to-End Mission Performance Evaluation Simulator ACC,LTI,.STR,GNSS ACC-CAL@TUD, CNES
(NEMPES) and the Performance Assessment Module (PAM). The MPEF
architecture is defined as a distributed system composed by a central &2’“_"3 L. ol [‘g“_"f;;
processing facility and sub-processing facilities for processing Level 2a NEMPES Gravity SLR @ AIUB.CNES
products (gravity fields, orbits). In the sub-processing facilities pre- B"fzadbﬁ’d
. . — o
developed high performance Software to process these products is z 2 et . g i NEVpES Z
available at the partner institutions and will be connected to the § Gravity o Gravity @Tu,f}‘wue g
. . . = o ®
processing framework. In the current phase the MPEF design is > 2 =
developed and prototype processors are implemented. The MPEF . Fﬁ;ﬂ -3 o &EbMPLEzz 3
represents a first step towards an operational ground processing system, ;e’ ACC LTI.STR & Gravity @ GFZ 2
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which connects new developments with existing highly sophisticated = o & i
satellite processors. 3 PAM —c NEMPES 5
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Time Correct Correct Fitter Correct Fiter Correct Correct S ESA Archive
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1ad
2 Tag Tag - Tag Tag The MPEF processing system is split into two parts. A Central Processing
f}; | | Facility (CPF), which integrates and operates the LO to L1b and L2a to L3
S I I I I I I I processors including performance assessment and the data distribution and
< HK ACC STR || GNSS siR || acc || Hk | L1b archiving system. Distributed Processing Facilities (DPF) are located at MPEF
x | project team Institutions and operate the L1b to L2a Sub Processing Facilities
5 : : with own pre-developed Software..
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5 : : NGGM/MAGIC Products Overview
" Ext. Orbit Determination | o §| Orbit Determination
2 | : . Level 1A & Level 1B
-LZ2a
: —————— : Accelerometer (ACC): Linear & Angular Accelerations, Calibration
- - Star Tracker (STR): Attitude Quaternions, Rotation Matrices
— : - Receiver (GNSS): Pseudo Ranges & Phases, Navigation Solution
- : Laser Tracking Instrument (LTI): Scale Factor & Steering Mirror Data, Light
|" Travel Times, Phase & Range Observations
i Housekeeping Data (HK): Satellite & Instrument Data
_evel 2a
G Combination, GIA o Lok :ast-Tr_ack I_Droducts: |
St e e, « Rapid Science Orbits (RSO)
l * Fast-Track Earth Gravity Field Models (FT-EGM)
Eﬁg’: L2b * Thermal Density and Crosswinds (TDW)
|
_I— Final Products:
e * Accelerometer External Calibration Parameters (ACC-CAL)
Pressure, Ice Hass Variabilty L2b-L3 « Orbits: Precise Science Orbits (PSO)
] | ¥  SLR Normal Equations (SLR-NEQ)
TWS Time OBP Time Ice Mass 13 « Earth Gravity Field Models (EGM)
Series Series Time Series
Level 2b
The chart illustrates the data and product flow and the main processing »Combined final Earth Gravity Field Models (EGM Final)
sequence per satellite and satellite pair. It summarizes the processing Level 3
sequence from LO raw data up to L3 products and provides an overview how « Terrestrial Water Storage Variability (TWS Time Series)
the various processing steps are interconnected and which data or products * QOcean Bottom Pressure Variability (OBP Time Series)
are needed to generate higher level output product.. * |ce Mass Variability (Ice Mass Time Series)
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