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DESCRIPTION - SMP is a system for online surveillance of industrial
processes or machinery for determination of the incipience or
onset of abnormal operating conditions. SMP exploits the cross
correlation between all of the sensors that are available on the
system under surveillance to provide an extremely high sensitivity
for annunciation of subtle disturbances in process variables.
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SOURCE CODE INCLUDED? - Yes
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METHOD OF SOLUTION - The first stage of operation is removal of serial
correlation from the signals under surveillance. This stage of the
processing minimizes the overall false alarm probability for the
system. The serial correlation is removed by one of two user
selectable methods: (1) eliminating Fourier components (individual
frequencies or bands can be removed), or (2) by using the
autocorrelation structure present in the data. The second stage of
processing is one in which the Mahalanobis distance (a metric) is
calculated for all time points in the training data. The
distribution of the distance is computed and from this a cumulative
distribution is formed. In the third and final stage of processing,
a probability ratio test is employed to determine if there is
sufficient evidence to annunciate a warning.

COMPUTER - MLT-PLTFM
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UNIQUE FEATURES - Use of either an autoregressive or Fourier filter to
preprocess the data so that all autocorrelation is removed from
the signals. Ability to process multiple sensor output
simultaneously. Ability to linearize in a single variable so that
piecewise linear response surfaces can be modeled. Use of data to
establish an empirical distribution for the Mahalanbois distance.
Use of the Sequential Probability Ratio Test (SPRT) to determine
when an alarm state is warranted.

HARDWARE REQS - Any hardware configuration that can run C and C++ code.

TIME REQUIREMENTS - Following a short intialization (or training)
period, SMP is designed to run in real-time.
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