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The number of simultaneous missions for deep space applications increases rapidly, and
the frequency of operation also moves to higher ranges, such as Ka-band. At such
frequencies. weather plays an important role in maximum data return from the spacecraft
down to earth stations. While at lower frequencies, ¢.g., X-band, conventional Conscan,
or Monopulse tracking are used without much complexity, however, tracking a deep
space satellite for high percentage weather availability resembles tracking a maneuvering
target with many other operational complexities imposed by weather scenarios. Modeling
the statistical effect of weather and prediction of fade depth of the received signal is a
challenging task, particularly with lack of sufficient long-term data for such applications.
This is partly because the fading of signal due to weather, and the low transition density
of the bit stream due to particular images transmitted from the spacecraft, and occasional
maneuvers of the spacecraft are hard to separate. particularly if they occur in close
proximity. The objective of this paper is to provide a survey of ncural network trends as
applied to tracking decp space satellites under various weather conditions, and the trade
off between communication and tracking for deep space satellites at Ka-band frequencies.
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