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Fg.5 9Sgnd figure of gear sysem on tooth ruypturing sate

0.05, K=30,
0 0.0625ms

2 0 0.0625 ms 4

1
Table 1

Fractal calcuating dimenson of gear system
in different sampling period

/ ms

0.0625 0.125 0.25 0.5 1

1.4417 1.4685 1.4995 1.5343 1.5743
1.4448 1.4722 1.5030 1.5381 1.5783
1.4822 1.5117 1.5454 1.5930 1.6260
1.4423 1.4690 1.4998 1.5341 1.5749

0.2s

Table.2 Fractal dimenson subordinating degree of four state in sanpling period 0 0.062 5 ms

1.35 1.40 1.40 1.45 1.45 1.50 1.50 1.55 1.55 1.60 1.60 1.65 1.65 1.70 1.70 1.75

0. 875 0.992 0. 967 0. 812 0. 587 0. 365 0.195 0. 090

0. 864 0.988 0.973 0. 825 0.601 0.378 0. 204 0. 095

0.708 0. 907 0.998 0. 947 0.772 0. 542 0.328 0.171

0. 873 0.991 0. 968 0.815 0.590 0.367 0.197 0.091
3

Table 3 Input and hopeful output of standard sanmples

1 2 3 4 5 6 7 8 1 2 3 4
1 0. 875 0.992 0.967 0.812 0.587 0. 365 0.195 0.090 1 0 0 O
2 0. 864 0.988 0.973 0.825 0.601 0.378 0.204 0. 095 0O 1 0 ©O
3 0.708 0.907 0.998 0.947 0.772 0.542 0.328 0.171 0O 0 1 o0
4 0.873 0.991 0.968 0.815 0.590 0. 367 0.197 0.091 0O 0 0 1
3 , 2.1 5
Table 5 Computing output of standard sarmples of
! fractal Fuzzy neural network
8 3
4 , (8+1) x3+ (3+1)
x4 =43 . 43 |/ x 18 +7 1 0.99986047 0 0. 00000008 0.00042397
=781 0. 00000009 2 0 0.99978587 0.00018810 0.00019611
4 5 3 0 0. 00012526 0.99985082 0
’ ) 4 0.00023933 0.00026834 0.00000003 0.99954481
4
Table 4 Weights and thresholds of fractal 3.2
Fuzzy neural network :
6 , 6, 7
1 2 3
1 - 60.314 02 - 83.152 38 - 12.41903
2 - 29.49408 - 51.24622 - 8.74980 0 0.0625 ms
3 9.105 98 6.465 93 - 2.39312
4 32.895 52 62.808 01 3.661 97
5 46.918 47 77.963 70 6.716 57 +
6 55.954 00 63.719 80 7.560 54 4
7 33.580 63 56. 959 28 5.829 02 L] l l
8 20.607 63 32.140 58 3.883 46 2 HH-HHH
-13.10314 - 17.24910 - 5.12221 E 0 i -
i
-2 H H
1 2 3 4 I LLLARRA AL
1 -31.18580 - 34.19374 31.93009 - 129.489 36 -4
2 - 72.44445 75.47745 - 8.804 32 84.982 12
3 28.51841 - 4.88043 - 4.14970 - 4.88045 6

36.22681 - 50.26805- 14.31502 - 33.66224

Fg.6 Sgnal figure of gear system unknown pattern
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Table 6 Fractal calcuating dimenson of gear .
system unknown pattern '
/ms 0.0625 0.125 0.25 0.5 1 ’
1.47146 1.50038 1.53311.57021.6126

0.2s.
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Research and Application on Diagnoss Method of Fracta Fuzzy Neurd
Network

HOU Xiang-linl, YU Gangz, LI Yong-qiangl, YU Heji
(1. School of Science, Northeastern Universty , Shenyang 110004 ,China; 2. Ingitute of Mechanics, Chinese Academny of
Stiences, Bejing 100080 ,China,Correpondent : HOU Xiang-lin ,asociate professor , Email : HOU XL @sy163. net)

Abgtract : Based on fractd principle and neura network theory ,a new concept of sgnad computing dimenson and fracta
dimengon subordinati ng-degree was proposed. In both sanmpling period and fracta computing dimenson ,the sgna isfuzzed to
congruct fracta dimendon subordinating-degree. A novel correct method,the fuzzy neurd network diagnoss method, was
proposed ,in which the input isthe fracta dimendon subordinating-degree, and the output isthe unit matrix. A gearing system
was diagnosed by usng the modding.
Key words: fracta computing dimenson; fractal dimenson subordinatingdegree; optimum method; fractd neura network;
fracta fuzzy neurd network ; precise diagnossof gear system
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