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Introduction
One of the tasks of the Navigation Research Office of the European Space Operation Centre (ESOC) is the processing and application of SLR data for the computation of high-precision restituted orbit data for ERS-2 (also ERS-1 before its demise). These orbits are based on the automatically retrieved quick look laser ranging data and reprocessed fast-delivery altimeter height measurements. This task not only supports the provision of the routinely determined and predicted ERS-2 orbits for operational purposes and use in fast-delivery products of the scientific instruments on ERS-2, but also the computation of monthly sea level anomaly solutions from ERS-2 altimeter data. To accomplish this task, a batch least squares orbit determination sequence is run automatically, outside working hours, including the retrieval and preprocessing of tracking data and the generation of residual and orbit comparison plots. The orbit solutions are being generated in 4-day arcs, with a delay of typically one week to allow collection of most of the laser tracking. After each solution, updated reports are made available on the Near-Earth Navigation and Geodesy (NNG) web site (nng.esoc.esa.de), and a comparison of the solution is made against the routine orbit to determine the accuracy of the routinely determined orbit.

This task is supported by the precise orbit determination (POD) system of ESOC that has been developed from the routine orbit determination software. While the routine system was frozen at the start of the ERS-2 mission (1995), the POD system has been constantly improved.
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Figure 1 - Plot from one-way range residuals and number of laser measurements (per arc) used in the precise orbit determination starting January 2000.

Facilities/Systems

The computation facilities in the Navigation Research Office and the Flight Dynamics Division of ESOC are currently being upgraded to SunBlade 100 workstations, replacing older-generation SUN/Sparc systems. The systems are shared by numerous projects. The operating system has recently been changed from Solaris 5.1 to Solaris 8.0, anticipating the launch of Envisat.

Current Activities

The operational activities for the ERS-2 satellite are ongoing as the satellite is still in good shape, despite continued degradation of the satellite’s gyros (ERS-2 is now operated successfully in gyro-less mode) and thus SLR tracking data are still required for the precise orbit determination.

To prepare for Envisat and other future Earth Observation missions, the team has developed a new generation of orbit determination, prediction and control software: the Navigation Package for Earth Observation Satellites (Napeos). The software, coded in Fortran 90, will support both the routine and precise orbit determination of Envisat. Napeos is now ready to support the Envisat operational phase, but improvement of the precise orbit determination capabilities will remain a continuous effort.
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Future Plans

The experience gained at ESOC with the routine and precise orbit determination of both ERS-1 and ERS-2 will be exploited to its maximum for the future Envisat mission. This mission is very similar to those of ERS-1 and ERS-2, but imposes new challenges. The Napeos software can meet these challenges.

SLR data processing will be performed for all current and future ESA satellites equipped with a LRR array, and in addition for a number of other Earth Observation missions, such as Jason.
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