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Design of Nonlinear Distributed Fault Detection System for
Aeroengine Based on Lyapunov Theory

SHU Hong
(Department of Public Teaching Shaanxi Polytechnic Institute, Xianyang 712000, China)

Abstract: Aircraft engines are the core components of aircraft. In order to timely solve and isolate nonlinear distributed
faults in aircraft engines, a nonlinear distributed fault detection system for aircraft engines is developed and designed using
Lyapunov theory. Modify signal collectors and processor components, modify remote communication modules and the circuits
of the system, and analyze and process in real time to design the hardware system through fault diagnosis. Set the standard of
fault detection according to the working principle and fault mechanism of aircraft engines. Collect operational and vibration
data of aircralt engines, use Lyapunov theory to extract nonlinear features of aircraflt engines, and determine the current op-
erational status, fault type. and fault location of aircraft engines by matching the features with the set fault detection stand-
ards, achieving the system’s fault detection. Experimental results show that by considering two types of aircraft engines, in-

cluding piston and turbine engines, the false detection rate of the optimized fault types is significantly reduced, and the aver-

age error in detecting the number of fault points is 0. 4, indicating the high detection accuracy of the method.
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