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Abstract: Most of the existing fault diagnosis methods based on analytical models are residual metrics at Euclidean
distances, which is difficult to effectively solve the fault diagnosis of closed-loop systems. This paper takes a new perspec-
tive on the gap metric of the system in robust control theory. Take advantage of the fundamental characteristic that makes
it particularly suitable for closed-loop performance metrics. A mathematical model of the system with uncertainties and
perturbations is developed using the coprime decomposition technique. Fault detection and gradation and classification of
fault based on the gap metric technique. Finally, the closed-loop system of motors is widely used in the field of in-service
aircraft, electric vehicles and industrial servo drives. The validity of this method is verified in numerical experiments by
comparison with traditional methods.
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