- W HIIE - e - X T ILE S SRS F IR E R I = 0 o £ e m]

DOI:10.19344/j. cnki. issn1671-5276.2023.06.014

TITREBMARERSHBYIZEE S5 K&

B e T
(ARZEIESR, B AR 710399)

W E.RIRNARDHARFFTREBBEEFETN LIS AW S LB FFREHIEN
FHIE S R AR A B A 3 A T dhARFH M A EE, A R T T UA S AT FIRAE AN
W o E AW ik, KRBT Ak AT TR AR LR
72 8 R K R B ek A R R B AT M % A F AR IR BRAIE 09 1 A AR
BRI AL NED] SVM 2 X B Al B E LR R — A SRR e B = e K 2
B BT EEMMAL T, £ S AKX BHG T T, RIS R6TFHAES £ R AR
SREREMNE LR MARGFFIRE, FHEREN . ERAEMARR AN E, &7 %
At St RS R 8 G TR F S BTN Y,

KR E TR R BT Mk BB RE R MA SV 5 £ % F 7k 540
FE 4 %S TH133.31 XEEFRERES B XEHS:1671-5276(2023) 06-0058-05

Classification and Detection of Local Tangent Space in Abnormal State of

Rolling Bearing under Variable Working Conditions
XIAO Huanli
( Xi‘an Traffic Engineering Institute, Xi‘an 710399, China)

Abstract : As the abnormal state data of rolling bearing under variable working conditions featured with high —dimensional fuzzy
classification in the feature space encounters the extreme difficulty in partitioning the sub features of the abnormal state data, which
increases the difficulty of bearing abnormal detection, a classification method of local tangent space for abnormal state of rolling
bearing under variable working conditions is proposed. The local tangent space arrangement method is used to reduce the dimension
of the rolling bearing data under variable working conditions, thus meeting the mapping conditions of the classification space in the
local tangent space. The depth confidence network is applied to extract the abnormal features of the data through the training of the
abnormal data. By using the nonlinear mapping function, the extracted features are input into the SVM classifier, and the two-
dimensional feature matrix is mapped into the three—dimensional classification space, to which the hyperplane structure is added.
Under the guidance of polynomial kernel function, the corresponding sub-feature classification region is found, and the abnormal
state of rolling bearing under variable working conditions is detected according to the classification results. The experimental results
show that the method has a high detection rate for abnormal conditions and takes less detection time for early abnormal points before
and after adjusting the bearing load.

Keywords : rolling bearing under variable working condition; local tangent space method; data dimension reduction; deep belief
network; SVM classifier; abnormal state detection
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