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Fig.1 Flowchart of MGA-BP algorithm
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Tab.1 The geometrical parameter of type 307 rolling bearing
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Tab.2 Fault characteristic quantity of type 307 rolling bearing

b U YfE RIS i 2% i 1 W 2 R
1 0.22720  0.06120  —0.17940  0.04230  0.01030  0.003 70
T
(Hi'5 1)
100 0.21154  0.06302  —0.22925 0.16828  0.01282  0.003 97
1 2.03010  0.174 05  —0.027 34 32,167 00  0.003 05  0.030 28
P R e e
(%5 :2)
100 1.40020  0.166 20  —0.198 50 16.11210  0.004 30  0.027 60
1 1.16120  0.181 31 0.086 10  4.37990  0.00439  0.032 86
TR IR B
(%5 :3)
100 0.64800  0.11880  0.16220  2.25300  0.004 40  0.014 10
1 0.32590  0.09300  0.04210  —0.11800  0.003 40  0.008 70
PO 4
(BT - 4)
100 0.39584  0.09446  0.079 66  0.04356  0.003 05  0.008 92
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Tab.3 Network output mode one

FEA B 12 2

FEA B 12 1

FEA IR 2 2 1

LWk

WIZRHEA  MAREA AERE DIZREA AREA AERE UIgRAEAR KRR AR

HEGR AR/ 0 HERRA/ 20 AL/ MERRR/ 0 MERRR/ V0 BL/s MERRER/ 0 MERRR/ Y HAE/s
BP 42.22 38.00  2.3475  38.21 35.72 0.6797  45.55 39.23  0.6821
SVM 100. 00 38.49  0.0368  100.00 59.00  0.0351  98.00 56.92  0.0360
ELM 100. 00 7491 0.1228  100.00 91.25  0.1229  100.00 94.23  0.129 9
GA-BP 90. 74 78.30 148.2156  91.25 73.75 163.496 7  93.10 82.69 174.859 1
GMGA-BP 96. 30 88.68 168.2283  98.13 88.75 210.1285  99.07 94.23  225.840 2
NormFitGA-BP ~ 92.59 84.91 151.5015  98.13 88.75 201.9507  95.83 89.42 215.170 4
AdapGA-BP 93.00 89.62 995.904 9  98.15 95.00 1 170.201 4  100.00 88.46 1 312.239 6
MGA-BP 97.22 92.45 959.604 4  98.75 93.001174.5384  99.07 98.08 1327.327 8
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Tab.4 Network output mode two
BEARHBIN 1 2 BEARHBIY 11 BRI 2 ¢ 1
BWOTE  yigpeA R R UIGREAR MEEA RER UIZREAR  WREEA FER
WEWRR/ Y W/ Y ML/s  WEWRR/ V0 WERAR/ % MAL/s  WEBRER/ Y WERRR/ K AL/
BP 86.42 76.00 0.427 4 87.25 78.25 0.641 2 84. 44 75.39 0.563 6
GA-BP 98. 15 82.08 188.297 4 98.75 82.50 163.418 4 99. 00 80.77 173.260 1
GMGA-BP 100. 00 94.34 189.549 2 97.50 85.63 237.576 2 98.61 90.38 240.063 9
NormFitGA 98. 14 89.62 192.167 2 100. 00 84.38 227.779 2 99. 07 87.50 243.399 9
AdapGA-BP 98. 15 89.62 1 131.083 3 100. 00 92.50 1 234.550 6 100. 00 92.31 1 353.483 4
MGA-BP 98. 15 92.451090.475 9 100. 00 90.83 1094.532 0 100. 00 93.08 1 032.662 3
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Fig. 2 Diagnostic accuracy of training set under mode one
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Fig. 5 Diagnostic accuracy of test set under mode two
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Tab.5 Diagnostic accuracy under different noise signals

%
K GA-BPGMGA-BP NormFitGA-BP AdapGA-BP MGA-BP
0.1 84.62  86.54 93.27 91.83 94. 71
0.3 79.33  80.77 81.25 82.69 85.71
0.5 72.12  72.60 70.19 72.12 74.18
0.7 67.79  64.42 64.42 61.06 68. 10
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Fig. 6  Error convergence tendency under sample ratio
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