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[ Abstract ]

construction process of sample entropy algorithm was replaced by a symbolic variable matrix, and an improved sample entropy algorithm

Aiming at the problem of redundancy in the phase space reconstruction of sample entropy algorithm, the phase space re-

was established. The analysis of white noise and powder noise simulation signals shows that the improved sample entropy algorithm can
extract signal features effectively and has high computational efficiency. In the past, bearing clearance faults of complex compressors
were studied, and the improved sample entropy algorithm was applied to extract features and compared with sample entropy. The fea-
ture extraction results of the method are highly consistent with the sample entropy algorithm, and the computational efficiency of the al-
gorithm is much higher than that of the sample entropy algorithm.
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Fig. 1 The sample entropy algorithm illustrates the flow chart
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Fig. 4 Entropy curves of two different simulation signals
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8 192 8.79 1.89 4.65 365.08

16 384 69. 66 7.15 9.74 874.27
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Table 2 The two entropy algorithms correspond to the
calculation time of feature extraction for powder
noise of different length
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2 048 0.35 0.18 1.94 94.44

4 096 1.48 0.63 2.35 134.92

8 192 11.91 2.31 5.16 415.58
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Table 3 The two entropy algorithms under a single scale
correspond to the entropy calculation time of bearing vibration [1]

signals under different length bearing bush wear states

FEA SE ISE S /s S, k&S, B

K (S)/s  (S)/s U BRI E S %

6 014 4.96 2.12 2.01 133.96

12 028 24.52 4.91 4.93 399.39 [2]
18 042 75.31 9.89 7.85 661.48

24056  143.91 15.78 9.12 816.62
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Table 4 The two entropy algorithms correspond to the
entropy calculation time of bearing vibration signal under (3]

different length bearing wear conditions
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KB (S)/s (S U RIMGES L % (4]
6014 5.25 2.65 1.98 98.11

12 028 28.10 6.51 4.32 331.64

18 042 97.73 12.64 7.73 673.18

24 056 190. 61 21.25 8.97 796.99
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