SIGNAL PROCESSING Ad-Hoc WORKING GROUP

Graham Appleby

Outline. 

Work has continued during the year on several aspects of our mission, to determine accurate center-of-mass (CoM) corrections that can be used by the global network of disparate SLR systems. Interest in the apparent radial bias between microwave-derived and SLR-derived orbits of the GLONASS and GPS satellites has prompted detailed investigations into retro-array effects for these satellites. Improved modeling of the impulse response functions for the principle spherical satellites LAGEOS, ETALON and AJISAI has been tested against single-photon data from several SPAD-based systems, and modeling for MCP systems is under consideration. It is clear that for LAGEOS the appropriate CoM correction varies from about 240mm for single photon systems up to at least the ‘standard’ 251mm for MCP systems employing leading-edge, half-maximum detection.

Most of the work has been carried out by Toshimichi Otsubo and Reinhart Neubert, with valuable comments from other members of the Working Group. An informal meeting of the group was held in conjunction with the International Laser Ranging Workshop in Matera in November 2000.

Highlights.
a) Through the Missions Working Group, we have gained access to detailed specifications including detail of the mounting, degree of shadowing, etc of the reflector arrays on GLONASS and ETALON, an essential resource for CoM studies that hitherto was not generally available. For these two types of array we have derived from the specifications accurate coordinates and characteristics of each corner cube reflector. The following two figures show our derivations of the arrangement of the corner cubes on the two satellites.  From this information Toshimichi Otsubo has determined accurate response functions, which we are now using to compare with range data. This work continues. All the data will be available on the SPWG Website, at http://nercslr.nmt.ac.uk/sig/signature.html
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b) Reinhart Neubert has computed from his analytical approach a table of CoM corrections for spherical satellites for a 10mm-precision system working at low return energy. He has also made available a set of useful algorithms related to this work. Links to his results are included in the SPWG website.
c) G. Appleby is looking at the problem of deriving CoM values for C-SPAD systems that work at higher-than-single-photon return levels. Data from Herstmonceux and Graz have been used to illustrate the effect. Modeling work continues.

d) Recommendations to the Networks and Engineering WG were made regarding the content of the Site Logs. We wanted stations to give more details about their working practices (return energy levels, post-processing techniques). These topics have now been added to the site log's list of questions, from which valuable information should be derived.

e)  T. Otsubo and G. Appleby presented papers at the EGS in Nice in April 2000 on aspects of the array correction for GLONASS, and the impact on the observed bias between microwave orbits and laser range measurements. A paper by Otsubo et al has been accepted for publication in Surveys in Geophysics. Nine papers on target related issues were presented by the community in the Target Design, Signature and Biases Session of the 12th International Laser Ranging Workshop held in Matera, Italy in November 2000.
Outstanding Problems.
a) We have no model for the MCP systems; ideally we would use this to provide a check on our procedures, in comparison for example with the lab-measured CoM for LAGEOS.
b) We recommend that a procedure be set up, possibly by the Missions WG, to request from the mission managers all relevant information on cube locations, characteristics, etc. for all current and especially new missions. The Signal Processing Working Group’s role would be to specify what is required to be made available to the community.

c) Another related role that we think we should consider taking on is to make sure that algorithms to some set standard be made available to enable an accurate determination of the instantaneous vector from the satellite CoM to the phase centre of the array for all non-spherical satellites. Good examples of such algorithms do exist for ERS, TOPEX/POSEIDON and CHAMP, but the set should be completed and made available via the ILRS web pages. This is particularly important for the stream of new missions about to be launched, and should be available prior to launch.

