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State Characterization of AC Contactor Based on Multi-feature Enhanced Fusion

JIANG Xingwei, CAO Yundong, LIU Yang, LIU Shuxin, GAO Shuyu, ZHOU Zhu
(Key Laboratory of Special Electric Machines and High Voltage Apparatus Ministry of Education, Shenyang University of

Technology, Shenyang 110870, China)

Abstract: Accurately grasping the operating state of AC contactors is the basis for realizing the intelligentization of AC
contactors. To this end, a state representation method based on multi-feature enhanced fusion is proposed. Firstly, accord-
ing to the characteristics of AC contactor’s characteristic parameters of nonlinear, non-stationary, random change, and
insignificant trend but in line with certain statistical characteristics, the Wasserstein probability distance is used to carry
out feature transformation to obtain the initial state features with strong trend. Driven by the dynamic feature parameters
and after the characteristics of strong coupling between parameters being taken into consideration, the auto-encoder neural
network is used for feature compression and extraction, redundant information is eliminated, and useful information is re-
tained. The neural network is used to realize the competitive fusion output of multi-dimensional features, to obtain the
comprehensive health index of the operating state of the AC contactor, and to realize the quantitative representation of the
state of the AC contactor. Finally, combined with the measured data, the effectiveness of the proposed method is veri-
fied.Compared with the results from other two methods, the results show that the health index trend, monotonicity and
robustness obtained by the proposed method are improved by at least 4%, 24% and 5%, which can provide references for
the next study on the precise control and intelligence of AC contactor.
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Table 3 Evaluation index value of the three methods

M J7i s M Bk
PCA 0.8481 0.1087 0.7759

A KPCA 0.8736 0.0435 0.9291
AE-SOM 0.9088 0.2609 0.9713

PCA 0.6995 0.0217 0.5747

B #fl KPCA 0.7031 0.1052 0.8576
AE-SOM 0.8423 0.1304 0.9879

PCA 0.7788 0.1739 0.7935

C Al KPCA 0.7712 0.0435 0.9249
AE-SOM 0.8485 0.2391 0.9783
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