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DESCRIPTION - STATMON is an expert system that performs real-time fault
detection and diagnosis of redundant sensors in any industrial
process requiring high reliability. After a training period
performed during normal operation, the expert system monitors the
statistical properties of the incoming signals using a pattern
recognition test. If the test determines that statistical
properties of the signals have changed, the expert system performs
a sequence of logical steps to determine which sensor or machine
component has degraded.
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METHOD OF SOLUTION - STATMON consists of three stages, using two
powerful mathematical techniques in conjunction with an inference
engine and knowledge base. In the training stage performed during
normal operation, Fourier analysis is used to identify important
serial correlation inherent in the signals so this correlation can
be filtered out in the following two stages. The fault detection
stage performs a sequential probability ratio test, or SPRT, on the
incoming signals combined so as to work in real time. This second
stage continues until the SPRT determines that the statistics of
the signals have changed, at which time a degraded sensor is
reported and the expert system enters the fault diagnosis stage.
The fault diagnosis stage consists of an inference engine which
successfully uses the SPRT and a knowledge base developed from
first principles to determine the source of thse signal degradation.
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UNIQUE FEATURES - The SPRT procedure allows STATMON to determine sensor
degradation with user-specified false and missed alarm
probabilities. Furthermore, this technique has been shown to
determine sensor degradation more rapidly than conventional
monitoring techniques. The mathematical methods used in the expert
system are general and application independent, working on any
process whose signals are contaminated with noise.

RELATED SOFTWARE - The First Class (R) expert system shell was used
during development and validation.

OTHER PROG/OPER SYS INFO - All programming and operational features are
fully documented with comment lines in STATMON's C source code.

HARDWARE REQS - STATMON requires at least a mips machine.
TIME REQUIREMENTS - STATMON is designed for real time use.
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