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Research on signal feature extraction for inductive debris detection sensor

Li Haiqing' Liu Wei® Feng Song' Wang Longfei' Gan Xinling'

(1. Advanced Manufacturing Engineering School, Chongqing University of Posts and Telecommunications, Chongging 400065, China;
2. College of Mechanical and Vehicle Engineering, Chongqing University, Chongging 400044, China)

Abstract: Aiming at the problem of tough extraction about tiny wear particle in the signal output on the inductive debris detection sensor
caused by the interference of noise, a new method of noise reduction and extraction of characteristic information to the oil debris signal
based on variance stability is proposed in this paper. Making use of the discrepancy in the pre-processed signal about various
components, the variance stability has been measured in the first stage. Then, the adaptive threshold is extracted according to the
statistical features of normalized variance stability, and the pre-processed signal is segmented by the threshold on this basis. Finally
utilizing the characteristic identification index of target signal to further realize the recognition and counting of all debris induced voltage
signals. Experiment show that the proposed algorithm can successfully extract the induced voltage signal generated by the tiny debris with
the equivalent diameter of 50 wm. Compared with the traditional noise reduction algorithm based on the decomposition principle, the new
method proposed in this paper can effectively eliminate the background noise in the detection signal, and its advantages of protecting the
morphological characteristics of debris signal can ulteriorly improve the detection ability of small wear particle in the intense interference
environment.
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Fig. 1 Signal output in response to the passage of debris
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Fig.2 The determination principle of adaptive threshold
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Table 3 The judge indexes of debris characteristic

Order 1 I m v v A\ VI

o 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.87 0.8 0.81 0.87 0.84 0.86 0.93
0.93 0.97 0.97 0.91 0.92 0.9 0. 94

Y
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