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Incipient fault detection of nonlinear dynamical systems via
deterministic learning

Qian Wang?, Cong Wang®*

“School of Automation Science and Engineering, South China University of Technology, Guangzho
510641, P. R. China

Abstract

Detection of incipient faults is an important and challenging isstie in t of fault di-
agnosis and prognosis.This paper presents a new incipient t detection approach for
nonlinear dynamical systems via deterministic learning.“Through defining and estab-
lishing the banks of health, sub-health and incipi odes, the incipient fault de-
ismat

tectability condition is derived with the fault function. The system dynamics

underlying three kinds of system modes approximated via deterministic

fault modes, is sm ¢ others at a time instant 74, the system incipient fault
is detected. Fi ineipient fault detectability is analyzed rigorously. Numerical
simulation i stigated to demonstrate the effectiveness of the approach. The signif-

icance er lies in that the learned system modes are utilized to achieve rapid

detect initial stage of incipient fault for nonlinear dynamical systems.
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