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ABSTRACT

NEURAL NETWORKSFOR MODEL-BASED PROGNOSTICS

Link C. Jaw
Scientific Monitoring, Inc., Tempe, Arizona, U. S. A.
Link@scientificmonitoring.com

The increesng demand for performance and durability of advanced aerospace systems has increased
the need for hedth management of these systems Effective hedth management involves seamless
integration of falure diagnogtics, falure prediction, part life esimation, and maintenance logistics. These
cgpabilities have only partidly been implemented in current hedth management sysems. Hence the
effectiveness of current management systemsis compromised.

To achieve the god of effective prognostic and hedth management (PHM), promising technologies from
various disciplines must be integrated. One of these technologies is artificia neura network (ANN), or
neural network (NN). This paper presents a view that NNs have matured in the area of nodding.
NN'’s learning fegture is effective in capturing the time-varying, individua behavior of acomplex physicd
system; therefore, NNs can improve the fiddity of the models used onboard aerospace systems to
facilitate PHM.

This paper supports the view of NN-based models with a numericad example. The example concerns
the modeling of a compressor tip clearance of in a gas turbine engine. The modding approach blends
NNs with the traditiond modeing paradigm offering significant advantages. This cooperative approach
to modding aso provides a framework for certifying the adaptive portion of the overdl mode, enabling
NN-based agorithms to be implemented in onboard PHM systems. The cooperative approach may
a0 be gpplied to pattern classfication problems.



