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‘J’hc Galiico Jupiter orbital mission using the 1,OW Gain Antenna (1 .GA) requires a higher degree
of spaccmall  state knowledge than was anticipated in the primary mission. Kcy clcmcnts  of the
revised design include onboard buflcrjng  of sc,icncc al]d engineering data and cxtcnsivc  processing
of data prior to downlink.  In order to prevent loss of data resulting from overflow of the buffers
and to allow efflcicnt usc of the spacecraft rcsourccs, ground based models of the spacecraft
proccsscs will bc implcnmtcd.  These models will bc integral tools in the dcveloprncnt  of satellite
cncount  cr sequences and the cruise/playback scqucnccs  where recorded data is ret ricvcd.

‘1’hc changes to the Galileo flight soilware design are clriven  by the rcquircmnt to match the high
data acquisition rates and the desires for continuous data acquisition with the reduced ability of
the spacecraft to relay that data to the ground. Key features of that design arc switching to an
optimized packet telemetry system to eliminate the inherent data redundancy of “1’imc IIivision
Mult  iplcxcd (’J’IIM) tclcmctry,  irnplcmcntat  ion of priol itizcd onboard data buflcring  schcmcs to
allow cfllcicnt  storage and return of the data, sophislic,ated data compression and editing to
rcducc  downlink data volume and implementation of a flexible and partially autonomous process
to control the playback and editing of rccordcd  data, The cornplcxit  y of the implcrncntation  and
the int crrclat  ion ship of the data collection, playback, editing, buffering and downlink requires
sclcctcd modeling capabilities to predict the state ofthc data systctn at any given time. Additional
modeling complexity is added given uncertainties in the data compression cflicicncics,  positional
acmracics  oft hc l>at a Memory $ystcm (J~MS - ‘J’apc rccordcr) and spacecraft
telecommunications link performance.

‘J’his ground based modeling will provide ncccssary  tools to allow platmcrs to control the data
acquisition and editing processes on the spacccrall. ‘1’hc flight sofiwarc design provides no
onboard  autonomous adjustment ofrcal-time data acquisition rates or playback data
editing/selection. As a result, all real-tirnc data acquisition rates and data ccliting/conqwcssion
must be controlled via stored sequence. ‘J’hc desire is to have data acquisition respond to scicncc
oppor[unit  ics indcpcndcnt  of the concurrent tclccornrmmicat  ions link capabilit y. This decoupling
of dat a acquisition and downlink  has resulted in the MTcring schcrnc now being inqdcmcntcd.
l]alancing  the data input flow resulting from observation opporiunitics  and the data output flow
dic~at cd by telecommunications link capability rcquil cs cent rol of the spacecraft rcsourccs in
novel (for Galileo) ways. Thus the data flow on the spacecraft must be rnodclcd  CtIrCfLllly  to
assure cfllcicnt  usc of the buffer mourccs,  avoiding overflow or underflow of the buflcrs.  I’hc
ground modeling will also provide an c~lcicnt  method ofundcrstanding  changes in capabi]itics
which arc likely to arise throughout the mission, and allow analysts to rapidly find solutions to
data flow problctns  that may result. ‘J’hcsc  solutions may then bc implcrncntcd  on the spacecraft,
either by modifying a planned scqucncc  prior to its being sent to the spacccrafl,  or by changing :in
existing scqucncc  as it is being cxccutcd.


