38 Ho HL T 5 AR 2 4R Vol.38 No.6
2024 4F 6 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 161 -

DOLI: 10. 13382/j. jemi. B2407253

T & B F 0 R E M SR R W 5T

FEE FRR'V?
(1A #BF AN S TR %R Jbat 100044 ;2. 6 8K A3l B0 38 7 4
MRAEPERERFRE 002 dbat 100044)

B AP RRME S R T VR SRR S T RIS IR M A ) R TR R R B AR BEE B — R 2 D T A B R
fifk 14 22 TE DU PG R TR R RS 1 58 o 22 TE MR BB R sR A Al 70 22 3 A FAR TR 55, ]I 1) B R fb 455 R 0, L,
TWRCENAEBIME S5, LLEAES5 70 BRI 3 AN T F AR 1) 22 R 7000 A0 i SR S0 s LU AR 7 AL 8 vh A ) TE AR A 55
FRDL S, SR 8 4 0 4 2 SRS DR U I TR 6 25 R B P07 JBE F A S P s S8 SUTBAB ST DRAIEREAS B MR 5 R
K B {ELER AR 0 T R R AR R e 74 55+ O AR B, 7R e PR A 22 b 23 3 5 7 LA 5 R S5 s Al AR S 0 S i
ASCTTEEATATYE B -10 dB BRI 0T (S5 AR IR LR SRR E 5 dB, IXIREE R, %751k i A R s 1%
VAae B ol N DRl B 1 RSB s O € A P e A T LS TP

KR . Z T IS TG A 5 R RIS

HE S XS TN762;TH164 ERARIRES: A E KR EF RS E KD 460. 4030

Research on bearing fault diagnosis based on multi-factor
evolutionary sparse reconstruction
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Abstract: Aiming at the problem of difficult feature extraction of rolling bearing vibration signals in the strong noise background, based
on the basic theory of sparse representation, a multi-regularized sparse reconstruction noise reduction model using multi-factor
evolutionary algorithm is proposed. Firstly, the solution of the multi-regularization model is divided into three more objective subtasks,
the /,-paradigm constrained optimization main task and the [/, and [, ,-paradigm regularization additional tasks, and the above tasks
constitute three different objectives of the sparse reconstruction algorithm for multi-factor optimization; secondly, according to the priority
of different regularization tasks in the evolutionary process, the golden segmentation search strategy is used to ensure that each community
contains individuals with similar fitness, and the sparsity characteristics of the samples are guaranteed by the two-point crossover genetic
operator; lastly, the thresholding iterative algorithm is applied to the local search process to accelerate the population convergence in the
subtask. On this theoretical basis, the feasibility of this method is verified by simulation signal and actual bearing data respectively, and
it is found that the signal to Interference plus noise ratio( SNR) of the reconstructed signal still reaches 5 dB under the interference of
Gaussian noise of — 10 dB. The experimental results show that this method can effectively extract the impact features under the
background of strong noise, and provide reliable a priori knowledge for further fault diagnosis.
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Fig. 1  Schematic representation of sparse representation
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Fig. 2 Flowchart of sparse reconstruction noise reduction algorithm
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Fig.3 Schematic diagram of lp-paradigm contour lines
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