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Background

* A deteriorating feedback control system
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Research Problem & Objective

* Remaining useful life (RUL)
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Research Problem & Objective

* Remaining useful life (RUL) M M Time-consuming
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Research Problem & Objective

¢ Degradation modeling of a deteriorating feedback control system with its RUL prognosis

» System-level degadation index
» degradation modeling

» Probability density function (PDF)/
Cumulative density function (CDF) calculation of RUL
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Methods & High Light
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Fig. 1.: Inspection scheme.
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* Degradation index construction only from system input and output

* Degradation modeling by stochastic differential process with its

RUL estimation via PDF/CDF approximation methods
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Main results

* System

* Hidden damage
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Main results
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Main results
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Fig. 3.: K,,(t) and P(t) in [0, 60)].
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Stochastic differential process (SDP)

dX(t) = p(t, X(t))dt +o(t. X (t))dB(t)

fJ;(f,X(f_)) — afrrbtm —l_ T + ﬂ’tlt —I_ aXﬂ:Xm —I_ T _l_ {IXIX —I_ aﬂ
c(t, X(1) =by t7 4+ byt +bx, X ™+ +bx, X + b,

™

Maximum likelihood estimation
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Main results

e SDP to Standard Brownian Motion (SBM)
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Main results

Lamperti Transform * Ricciardi Transform
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CDF approximation of SBM with curvy boundary : PDF via deviation
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Main results
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Fig. 4.: Model P(t) by X(t).t € [0, 60].
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Fig. 5.: Quantile-Quantile plots between P () and
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Main results
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Main results
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Conclusion

* Low-intensity controller — Input—Output —Degradation index construction

* Degradation modeling via SDP with drift and diffusion (polynomial of time and
state, respectively)

* Lamperti transform + Ricciardi transoform —SBM

* CDF approximation of SBM with curvy boundary —PDF of SDP
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