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Abstract:

Fuzzy cluster analysis theory is introduced, three methods of data standardization for cluster analysis

are discussed and the extremity standardization method is recommended. This method was applied to the fault
diagnosis of suction fan. The fault data and normal data were input to compose the sample data, the fuzzy
equivalent matrix based on the transitive closure was imposed to the cluster analysis, and the checking data were
introduced to validate this method. A practical example shows that the result calculated by fuzzy cluster analysis
is in good agreement with the actual inspections, indicating that the method is available for the fault diagnosis of

suction fan.
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Fig.1 Inspected position chart
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Table 1 Sample data

1H v 2H 2V 3H 3V 4H 4V
422 328 470 344 204 399 304 235
346 367 488 300 526 357 389 412
351 289 419 336 485 318 410 4.08
286 254 472 344 462 287 393 395
325 376 403 512 564 2.1 501 412
291 427 431 419 435 183 346 435
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0 10000 O 0 |
0.8944 0.8056 0.4315 0.8850
0.7806 0.6250 0.5381 0.8650
0.7167 0.4815 0.4518 0.8000
1.0000 0.1250 1.0000 0.8850
0.6417 0  0.2132 1.0000
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FIH Q) B FEA B A AL, 15EEFE U .
[ 1.8762
0.2019 0.4679

—0.2607 0.6248 -1.4192
|-1.0097 1.5141 -0.5195

-0.2121 0.7337 -0.4519
1.3121 -1.0766
0.3121 -0.8922 —-0.9051 -0.5655
-1.1199 -1.5024 0.7980 -0.4519
1.9331

—2.0856 1.3970 -1.4265 —2.2014
0.6894 0.8469 —0.0247 0.4343
0.3361 0.3362 0.3216 0.3748
0.1379 -0.0699 0.0412 0.1812
-1.0169 -1.0783 1.8223 0.4343
0.6128 -0.0948 -1.4319 -0.7339 0.7768 ]
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[1.0000 0.4277 0.7882 0.2075 0  1.0000 0 0
0.4412 0.6532 1.0000 0  0.8944 0.8056 0.4315 0.8850
0.4779 0.2023 0.1882 0.1698 0.7806 0.6250 0.5381 0.8650
0 0 0.8118 0.2075 0.7167 0.4815 0.4518 0.8000
0.2868 0.7052 0  1.0000 1.0000 0.1250 1.0000 0.8850
10.0368 1.0000 0.3294 0.5613 0.6417 0  0.2132 1.0000 |
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[1.0000 0.4277 0.7882 0.2075 0  1.0000 0 0
0.4412 0.6532 1.0000 0  0.8944 0.8056 0.4315 0.8850
0.4779 0.2023 0.1882 0.1698 0.7806 0.6250 0.5381 0.8650
0 0 0.8118 0.2075 0.7167 0.4815 0.4518 0.8000
0.2868 0.7052 0  1.0000 1.0000 0.1250 1.0000 0.8850
10.0368 1.0000 0.3294 0.5613 0.6417 0  0.2132 1.0000
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[1.0000 0.7566 0.6776 0.7164 0.9275 0.8134 |
0.7566 1.0000 0.8120 0.7008 0.8677 0.5515
0.6776 0.8120 1.0000 0.8375 0.7781 0.7332
0.7164 0.7008 0.8375 1.0000 0.7402 0.8193
0.9275 0.8677 0.7781 0.7402 1.0000 0.7237
10.8134 0.5515 0.7332 0.8193 0.7237 1.0000 |

[1.0000 0.8677 0.8134 0.8134 0.9275 0.8134]
0.8677 1.0000 0.8134 0.8134 0.8677 0.8134
0.8134 0.8134 1.0000 0.8375 0.8134 0.8193
0.8134 0.8134 0.8375 1.0000 0.8134 0.8193
0.9275 0.8677 0.8134 0.8134 1.0000 0.8134
10.8134 0.8134 0.8193 0.8193 0.8134 1.0000 |

t(R) =

[1.2528 0.9642 1.0511 0.9153 0.4574 1.3649 0.7785 0.6138]
1.0272 1.0789 1.0913 0.7982 1.1794 12212 0.9962 1.0762
1.0421 0.8496 0.9370 0.8940 1.0874 1.0878 1.0499 1.0657
0.8491 0.7467 1.0555 0.9153 1.0359 0.9818 1.0064 1.0318
0.9649 1.1053 0.9012 1.3623 1.2646 0.7184 1.2830 1.0762
0.8639 1.2553 0.9638 1.1149 0.9753 0.6260 0.8860 1.1363 |
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