
January 26, 1995

8

‘lolJ]lX/Poseidon Prcc.ision  orbit Determination:
“Quit.k-l.ook” operations With G]% and l,ascr ‘J’racking l)ata

1,. A. Cangahuala’ , LLJ. (:]II;SIC))SCII’l, ~.], (iI”:I:Il<’,

J. R. Guinn*, R. J. MLlel]crsc]loell  $,]J. N. )’LIan$

~llis paper presents a summary of ttlc l’CjI’l;<X/I’cJsciCioIl
“quick-look” orbit clctcmination  Llsins  C]lobal  ]’ositionin’g
System (GI’S) and satellite laser (S1 J<) tracking  data. The
primary feature of this endeavor is that orbits arc p] dud
with small radial position errors (< 5 cm RMS), 011 a short
pro(iuction  schedule (<4 days), with minimal resoL]~ccs.

‘J’he TOPHX/Poseidon spacecraft, launchecl on 10 August
1992, has gathcrccj precise sea-level mcasuremcnm  for over
two years. To take advantage of lhc quality of these
]llCasLllCIllCIltS,  the radial orbit COI1lPOINW  I1lLIN bc. klmwn to
better than a decimeter. “Quick-]ook”  orbits usinr, two-way
laser tracking ciata have been crcatc(i for production of
]ntcrim Geophysical Data Records (IGDR) since launch.
‘] ’his cffor[ has been L]pclatd  with new geodetic modcls  and

expanded to include GPS data. ‘1’hcs( chan~es  ]csulted  ill
more accurate orbits and aclded  rcdLmdwlcy to tllc  quick-]ook
processing.

‘l’he orbit production with both S1.1< and GPS data has
provided an opportunity to update  station location, gravity
fielcl,  ancl tide models. ‘1’hc impact of these Llpda[cs  LlpOD
orbit quality is reported. With the two data types, IIICIC arc
actually five data combination scenarios which OCCIII during
operations: (i) GPS (w/ Anti-Spoofing) & S1 .1<, (ii) GI’S
(w/o Anti-Spoofing) LSZ SLR, (iii) GPS (w/ Anti-Spoofing),
(iv) [;1’S (w/o Anti-Spoofing, and (v) S1.1<  only. Based on
m i s s i o n  e x p e r i e n c e  10 d a t e , the fi] st scenario is most
frequently cncountcred,  and the last is the former pl occssing
mode. The filtering strategy is nlatched to tllc data
combination available. Comparisons of orbits crcatcd unclcr
a]] five scenarios are made to existing precision orbit
cphcmcridcs  to demonstrate their reJati\rc  accLIIacy  as an orbit
pro(iLlct.

* IvIcmbct 01 tlm ‘] ’cchnical Staff, Navigation Systems Section, Jet l’roPLllsiorl  1 ah story, California
lnsli~u[c  of ‘1’cchno]ogy,  Pasrrdcna,  California 91109.
“1 ]) CIILIIY }~l-ojcct  Scicrltis(,  l’~1’I;X/}’osci(lcJrl  Project and Mcml, cr of Scc[iorl SI:II’1, ‘ ‘1 racking Sys[cms  an(i
Applications Scc(ion,  JCI }’ropa]sion  ],abmalmy,  California  Inslilule  of ‘J’cchn(llo~y,  Pasdcna, California,
91109.
0  S[cr-]irl~  Sof[warc,  l’aSNkI~ Glifm nia.
$ Mcnlbcr of Scctirrn  Staff, ‘1’rackin~,  Syslc.rns and A[lplications  Scc(ion, Jet I’lty]ulsiorl  1,aboratory,
California Insti(utc  of Technology, lkrsactcna, Califoniia, 91109.


